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THE CARBON CELL. 

The so-called carbon cell is a device of peculiar interest. 
The idea of constructing a primary cell, of which carbon should 
form the oxidizable material, is old; but the particular form in 
which this cell attracted the most attention was that brought 
out by Jacques some years.ago, which he put honestly forward 
Unfortunately, 
ments with this cell demonstrated that it was not a practical 


as a solution of the problem. further experi- 
device. 

Since then this cell has been rediscovered by numerous in- 
ventors and advertised as a new and important generator of elec- 
trical energy. Doubtless, in some of these instances also, the 
purpose was at first honest; but it is regrettable that, in others, 
after the apparatus has been shown to have no commercial 
value, companies have been formed in numerous towns for sell- 
ing stock, on the representation that the particular device was 
of great commercial value. 
the 


carbon cell is not efficient, the apparatus, even in the most com- 


Aside from the fact that, as a generator of electricity, 


pact form yet devised, takes up so much room as compared with 
the dynamo, that it is unsuitable for utilization in large gen- 
erating stations. The building required to house such a siation 
and the auxiliary appliances for handling the material form a 
great drawback to the introduction of this system of power gen- 
eration. 

As a scientific device, however, the cell is of considerable 
interest. When first put forward it was contended by some that 
the cell was not a true galvanic cell, but depended upon ther- 
moelectric forces. The cell, it will be remembered, in general 
consists of an iron pot containing caustic soda maintained in a 
molten condition, and a carbon rod inserted into this fluid. Air 
may or may not be circulated through the electrolyte around 
the carbon plate. Harber and Bruner endeavored to show that 
the cell is a true primary battery, the action being practically 
that of a gas cell, the oxygen being supplied by the air circulated 
through the electrolyte, and hydrogen being produced slowly by 
reacting with the caustic soda, this reaction producing sodium 
carbonate and hydrogen. Water is necessary for the reaction, 
but this is always present. 

Although this explanation of the action of the cell seemed 
satisfactory, the observations made upon it did not agree as 
well as could be wished with the theory upon which the explana- 
tion is based. A more recent study of this cell has been made 
by W. H.. Patterson, who contributes his results to the Phil- 


osophical Magazine. Attention is called to the fact that if the 


reaction suggested be slow, the hydrogen developed will be taken 
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up by the impurities contained in the carbon, as well as by the 
air surrounding it; and therefore the electromotive force will be 
low. -If, on the other hand, carbon monoxide should be formed, 
the formation of hydrogen would be increased, since carbon 


At- 


tempts were made to establish this interpretation of the reaction, 


monoxide reacts rapidly and completely with caustic soda. 


and it was shown by maintaining carbon in sodium hydroxide, 
in an atmosphere of nitrogen, that hydrogen was slowly evolved. 

Experiments were then made to determine what electromo- 
tive force would be generated if the cell were really a gas cell 
having oxygen and hydrogen as the two electrodes. Values for 
this reaction at different temperatures have been calculated by 
Harber, but, as mentioned before, the agreement with observa- 
tion was not particularly good. ‘To secure better agreement, 
various electrodes were tried by Mr. Patterson, which, by inser- 
tion in the molten alkali, would behave as hydrogen and air 
electrodes. The best combination was found to be iron electro- 
lytically plated with iron for the hydrogen electrode, and plati- 
num for the air electrode. These two electrodes gave better 
agreement with theory than Harber’s results. 

The results of the investigation bear out the previous work, 
and show that the disagreement with theory must be attributed 
to the presence of water in the electrolyte, which holds it strongly. 
The interesting fact is pointed out, that the action of the cell and 
the dissociation of water vapor at high temperature are both 
governed by the same thermoelectric relation. They are both 
consequences of the free energy of the formation of water vapor 
from its elements, the amount of which is found to be almost 


identical with the results of these experiments. 





ELECTRICAL TERMS. 

Electricians are wont to pride themselves upon their com- 
plete terminology, whereby every piece of apparatus of a system 
is supposed to have a distinctive name, rendering reference to 
it definite. It is true much credit must be given for many of 
the terms and expressions now in general use, and it is particu- 
larly advantageous that so many of these expressions are inter- 
But there is still 


In general an art advances 


national and understood all over the world. 
much to be desired in this respect. 
more rapidly than the language, and although inventors have 
adopted a custom of naming their devices, often these names 
do not come into current use. Sometimes they are -not alto- 
gether appropriate, or they possess other defects from which 
they gradually die. 

This question of proper terminology is important. Every 
one has a right to call his own invention what he pleases, but 
he should not impose upon his fellow workers difficult or trouble- 
some terms. It would be well also if his designation were philo- 
logically correct, but perhaps this is too much to expect of any 
busy engineer. Sometimes a knowledge of how certain terms 
have come into use will be helpful. An interesting discussion 
of this subject is given by A. H. Downes-Shaw in Nature, 
March 21. 


Since each art calls upon the others for suggestions in 
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such matters, thus picking out terms by means of analogy, there 
are many words which have very different meanings, according 
to the industry in which they are used. The word “switch,” 
for-example, was taken in this way from railway practice. One 


2 


of the most interesting of these words is “pole,” as used in 


electrical engineering. This comes from a Latin word mean- 
ing axis of rotation, hence it was applied to the earth, and thus 
came to designate the two points on that axis of special interest. 
Next it was applied to the ends of a suspended magnetic needle, 
of course on account of its behavior; and hence to the points of 
intensity of any magnet. Then, by analogy, it was applied to 
the terminals of an electric cell, and sometimes to the terminals 
of a dynamo. 

Many technical terms have been adopted from common speech, 
and been given specific meaning, as, for example, the word 
On the 


other hand, technical terms have been taken into the common 


“power” for designating a rate of performing work. 


language, which has thus been enriched. 

Electrical engineering has eight words in a class by them- 
selves, because they were established by a parliament of scien- 
tific men and found immediate and universal adoption. These are 
the electrical units, ohm, volt, ampere, coulomb, farad, joule, watt 
and henry.. A very useful feature of each of these words is its 
terseness, a virtue so often Jacking in scientific expressions. 
Proper names have been introduced in other ways, such, for 
example, as “galvanic” and “voltaic.” Mr. Downes-Shaw gives 


> 


as one of these words, “tramway,” a very useful word univer- 
sally employed in Great Britain, but hardly ever heard here. 
This is said to have been derived from “Outram’s ways,” Outram 
being the first man to lay iron plates on wooden stringers. 
“Tram” is an old word, meaning, at various times, a sled, a 
car. The word “tram” was used long before Outram’s time for 
designating a plank road or even a highway. It. seems more 
likely that it was in this way that “tramway” came into use 
to designate a street railway. The fact that the name of the 
builder of the first railway ended in “tram” is probably a coin- 
cidence. 

There are a number of inventions in general use badly in 
want of short, expressive names. We have “wireless telegraphy,” 


and, more recently, “radiotelegraphy,” 


which, while better in 
We still speak of the 


electric power supply” and “cen- 


a sense, is not any more convenient. 
“internal-combustion engine,” “ 
tral station.” Brief, distinctive terms for these and other de- 
vices would be welcome. 

There are also a few words used in an indefinite way, even 
in electrical science. The word “field,” for example, is used 
by many indefinitely when they really mean either “field of 
force,” “field magnet” or “field winding.” Such carelessness is 
a frequent stumbling block to the beginner in electrical science. 
We 
hear of the “capacity” of a cable of a condenser, of a dynamo, 
It is 
such careless use that leads to obscure writing, for which engi- 


Another word which is much overworked is “capacity.” 


of a station, often without any descriptive adjective. 


neers are, unfortunately, distinguished. 























THE DIRECT-CURRENT TRANSMISSION SYSTEM FOR 
PARIS. 
The city of Paris, France, as is true of certain other Euro- 


pean cities where too much government interference has re- 


stricted the preper growth of the electrical supply undertakings, © 


is now suffering from the lack of an adequate supply. The 
matter has been under consideration by the municipal authori- 
ties for a year or more past, and various plans have been pro- 
posed and bids submitted by a number of companies in order to 
supply this lack. By a certain readjustment of plans it seemed 
that the matter was well on the way to being straightened out, 
and Paris was to be assured of an adequate supply of electrical 
power in the future. 

Just at this time, when the matter was nearly settled, a pro- 
posal was made to the city by several French engineers which 
merits consideration. If examination of this plan proves it to 
lw desirable, it will, of course, be well that no money be ex- 
pended unnecessarily for the other scheme, but it is to be hoped 
that there will be no needless loss of time in reaching some 
decision, for while the new plan is being considered, the other 
<cheme must, of course, be held in abeyance. 

This plan is interesting, not only because it contemplates 
<upplying one of the leading cities of the world with electric 
power from a single waterfall, but also because it proposes the 
adoption of the direct-current series system. Several times of 
late attention has been called to the fact that this system, for 
<ome years past, has been looked upon rather askance, and the 
advocates of polyphase transmission have been inclined to wave 
it aside as not meriting serious consideration. Nevertheless, 
within the last year or so,-an important system of this kind was 
installed in southern France, and it was seriously proposed for 
the development of the Victoria Falls in South Africa. 

The plan for Paris, which, by the way, is put forward by 
A. E. Blondel, Emil Harlé and M.: Mahle, is to dam the river 
Rhone near Bellegarde, where it enters French territory; or, a 
later suggestion, to place the dam somewhat lower down on the 
river. The lower site has an advantage in furnishing an adequate 
storage reservoir without flooding arable land, as would be re- 
quired in the former. This site is about 250 miles from Paris, 
and the river has a fairly uniform flow, which, at low water, is 
hardly ever less than 4,600 cubic feet per second. The dam at 
the upper site would give a fall of 213 feet; that at the lower, 
230 feet. The power available would be 180,000 horse-poWer for 
at least 300 days in the year. Under the worst conditions it 
would never fall below 80,000, and these could be tided over by 
the storage reservoir. 

The first plan suggested coupling forty-eight 2,500-volt, 
direct-current generators in series, the middle point of the series 
being grounded. This would give 120,000 volts across the sys-- 
tem, but only 60,000 between the lines and the ground. In the 
later plan it is suggested that the pressure be increased to 150,- 
000 or 160,000 volts, which, according to a recent investigation, 
would not be more severe on the insulators than the present 


50,000 or 60,000 alternating-current systems. ‘The power would 
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be transmitted in this way to one or more transformer stations 
at Paris, where it would be converted by means of motor-gen- 
erators into polyphase currents at from 10,000 to 15,000 volts 
for distribution throughout the city to transformer and rotary- 
converter substations for supplying the local needs. 

This proposal is somewhat the reverse of our present-day 
practice. We have here transmission by means of direct current 
and distribution—or, rather, secondary transmission—through- 
out the city by means of moderately high-potential polyphase 
currents. Distribution to the consumers would, of course, be 
according to the systems now in use. It may be mentioned that 
the city of Paris at the present time requires about 100,000 
horse-power. This plan, it is said, will make available about 
180,000 horse-power. 

Up to the present time the direct-current system has not 
been tried with such high potentials, yet experience with those 
systems which have been installed, from all accounts, is encourag- 
ing. ‘There are several factors which are important in consider- 
ing such a system. In the first place, neglecting, for the mo- 
ment, the necessity of using commutators, the direct-current 
system is simple, while the tendency in polyphase transmission 
work is toward increased complication as the potential rises. In 
fact, to-day, the switching and regulating appliances of a high- 
tension polyphase transmission plant are numerous and ex- 
pensive and require practically a separate section of the build- 
ing to house them. The polyphase constant-potential system 
calls for one switch for each generator lead, a switch for each 
feeder, and selector switches for controlling the bus-bar con- 
nections. In the series direct-current system all of these are 
eliminated, with the exception of one switch at each generator. 

The objection which would first be raised against the direct- 
current system is the use of commutators, but recent advances 
in dynamo design have done much to remove the feeling thai 
commutators are necessarily delicate and liable to give trouble. 
In fact, experience with the newer types of alternating-current 
motor has done much in this direction. 

There is one question which will necessarily receive careful 
attention: that is, which of the two systems, the polyphase or the 
direct-current, is the least liable to be put out of service by 
lightning. A system of such magnitude should be first of all 
reliable: there must be no chance of interruption of the entire 
supply. For this reason it will be necessary to have at least a 
duplicate transmission line, no matter which system be adopted ; 
and such safeguards must be installed, both at the generating 
and receiving stations, as will insure the cutting out of a crip- 
pled machine without in any way interfering with the regular 
operation of the station. 

There is one feature of the Paris system which is not unfavor- 
able to the direct-current system—that is to say, the plan con. 
templates the generation of power at one point and the trans- 
mission of all of this to a second point. There is no suggestion 
of branching out so as to supply other towns: Were this con- 
templated, the flexibility of the polyphase system would be much 
in its favor. 
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The Design of a 1,500 to 3,000-Kilowatt Steam-Electric 
Central Light and Power Plant.—II. 


MASONRY WORK, ETC. 

F brick of a good quality is cheap in the 
locality where the plant is erected it 
will be wise to use this material. Twelve 

to thirteen-inch walls, with pilasters some 
four feet wide by four to eight inches deep 
will be sufficient for the walls in the pres- 
ent case. The wall in the basement has 
to be’ correspondingly heavier, depending, 
of course, as already pointed out, whether 
it acts as a retaining wall or not. Win- 
dows, door sills and lintels should be of 
granite as also should be the coping, the 
latter being six inches thick. 

Adopting the most modern practice in 
engineering under ordinary circumstances 
for this particular building, the entire 
walls, floors and roof should be monolithic 
concrete, reinforced partly with iron and 
“expanded metal” or it may be the so- 
called “wire cloth.” In this type of con- 
struction, first of all, skilled carpenters 
are required for making the forms, which 
skill is measured by the ability to build 
a form which may be easily put together 
and taken down, as each form may be used 
from twenty to thirty times, and even 
more, before the building is completed. 
Further, skilled supervision is necessary 
in order that the concrete shall be properly 
mixed and the expanded metal properly 
placed; also that the concrete is well 
tamped into. place. The mixture of con- 
crete being 1: 2: 4, four being trap rock 
passing through a one and one-half-inch 
mesh, and the stone has to be worked away 
fromi the form in order to obtain a smooth 
surface. The basement walls, whose mix- 
ture of concrete is 1: 3: 6, do not require 
any, reinforcement other than some three 
three-quarters-inch rods imbedded in the 
lintels of the doors and windows. ° The 
walls above the operating room floor will 
be eight inches thick and will contain one 
layer of expanded metal, three-inch, No. 
10, which is so placed that at both the 
vertical as well’ as the horizontal joints 
the expanded metal is over-lapped one 
foot. It must be properly secured to the 
columns. The lintels in the doors and 
windows will contain three-quarters-inch 
rods, similar to those in the basement, in 
addition to the expanded metal. 

All floors for boiler room, engine room, 
etc., must be designed for a uniform load 
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of 250 pounds per square foot, the beams 
being located five inches below the floor 
level, this space being filled with con- 
crete reinforced with one layer of ex- 
panded metal, six-inch, No. 4. The size 
of floor beams, of course, depends upon 
the spacing and the distance between them 
should not be more than six feet. Much 
care should be exercised to properly locate 
all holes in the floor for pipes, etc., in 
order to avoid unnecessary cutting of the 
floor and expanded metal. These holes 
should be provided with cast-iron thimbles 
in order to secure a proper finish. 

The roof will be made of a layer of 
three and one-half-inch concrete rein- 
forced with expanded metal, three-inch, 
No. 10. This roof may be made up of 
reinforced concrete slabs made on the 
ground and hoisted up into place, or, 
preferably, of one monolithic mass. After 
this is finished the roof will be asphalted 
and graveled. Also, care must be taken 
here in locating all openings for exhaust 
pipes, vents, etc., and light iron thimbles 
should be installed around the chimney 
and the various pipe openings. 

Kach roof will be provided with two 
five-inch leaders run on the inside of the 
building wall in order to protect them 
from frost. These leaders should be run 
as inconspicuously as possible and away 
from all electric apparatus. This latter 
precaution must be taken not only on ac- 
count of the liability of leakage, but as the 
difference in temperature between the in- 
side and the outside of the pipe may 
collect water which, dropping on‘to the 
electric apparatus, may result in a serious 
shut-down. In fact, frequent short-cir- 
cuits occurring from this cause have 
proven very difficult to locate. 

SANITARY AND ARCHITECTURAL FEATURES. 

Much attention may profitably be de- 
voted to the sanitary features of the de- 
sign. Cleanliness is one of the most im- 
portant factors in the successful operation 
of a plant, resulting in more ease in ob- 
taining first-class workmen, raising the 
general moral tone of the men and foster- 
ing a general satisfaction among the em- 
ployés. 

The floors in the generating room, in 
the basement, will be provided with proper 
drainage by giving them a slight pitch 
toward the circulating water trench which 
is covered with perforated iron and con- 


nected to the sewerage system. Where - 


this is undesirable the drainage may be 
accomplished by the installation of several 
twelve-inch by twelve-inch sumps inter- 
connected by a three or four-inch tile 
pipe. On account of the large amount 
of water dripping down from the ash 
hoppers there will be a trough in the 
basement floor of the boiler room run- 
ning the entire length of the boiler room 
draining into a collecting basement. The 
rest of the boiler house basement floor 
will be pitched toward this trench. As 
already pointed out, column foundations 
above the floor level should be avoided as 
much as possible. The drainage from the 
roofs and the waste pipes from the plumb- 
ing fixtures may be easily emptied into 
the main sewer or the river. 

The toilet facilities should consist of 
two closets, three urinals, two enameled- 
iron wash basins and one galvanized-iron 
sink. At one side of -the toilet room there 
should be two shower baths.° Each shower 
hath compartment should be divided so 
as to serve for dressing also. Open 
plumbing should be used exclusively and 
walls and floors should be of white tile. 
White or light color is chosen for the 
toilet room in order to make dirt con- 
spicuous. The locker room will be cut 
off from the toilet by a partition wall. 
This room will contain some dozen lockers 
eighteen inches by twenty-four inches and 
about six feet high. They will be con- 
structed of wire netting mounted on light 
angle-iron frames. As the toilet and 
locker rooms are located on the main floor 
of the generating room on the side 
farthest from the boiler room it may be 
reached from the latter by passing through 
the basement and up a flight of stairs 
directly into the locker room. In the 
office of the superintendent there will be 
placed one open plumbing wash bowl of 
white porcelain, with a toilet cabinet. 

Proper means of ventilation for the 
boiler room will be secured by mounting 
four ventilating hoods in the roof, while 
sections of the main windows are ar- 
ranged for opening on hinges. A number 
of small windows opening on the generat- 
ing room roof, combined with the lower 
windows on the opposite side of the room 
will assure an excellent natural ventila- 
tion. Windows are aiso provided above 


the coal-bunkers, as will be seen in the 


cross-section (Fig. 3). 
The roof of the generating room will 
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not be provided with these hoods as such 
devices or louvres are liable to leak, re- 
sulting in serious interruption of the serv- 
ice. For the same reason the windows in 
the switching room are so designed that 
they can not be opened, while all other 
windows, especially the large ones in the 
end walls are arranged to swing open 
on a horizontal axis. 

The architectural features of a power 
plant are usually grossly neglected, and 
it is the opinion of the writer that it costs 
practically no more to create a well-de- 
signed, pleasant-appearing building than 
a simple, plain structure with windows 
and doors arranged entirely out of har- 
mony. If the power plant is located in 
a manufacturing district the structure 
should be of such a design as to give re- 
lief to the eye, but where the building is 
in a residential section it sliould at least 
harmonize with the architecture of the 
neighborhood. 

As the building is made of reinforced 
concrete the forms should be designed as 
simply as possible. Therefore all window 
and door sills will be straight, while the 
water tables, pilasters and cornices will 
be all of straight pattern, as shown in the 
elevations. (Fig. 1, April 20.) 

The pilasters, window and door lintels 
are well projected beyond the building 
line while prominent cornices will finish 
the building. This will harmonize with 
the tall chimney, also of concrete, rising 
practically from the middle of the build- 
ing. The entire building is finished with 
a cement wash in order to give a uniform 
color. 

Of equal importance is it to look for a 
pleasing interior appearance of the plant. 
The first thing attracting the attention is 
a good general layout and general ar- 
rangement of the main prime movers on 
the operating room floor. In the plant 
under consideration the turbines are ar- 
ranged two on each side of the plant, 
while the two exciter units are arranged 
directly in the middle of the plant. In 
front of these is the stairway leading to 
the basement. For the sake of appearance 
the turbines are chosen, two right-hand 
and two left-hand as will be noticed in 
the plan (Fig. 2, April 20). The exciter 
units are chosen in the same manner. 
Besides this the steam ends of the tur- 
bines are placed end to end in the centre 
of the room. All piping is carried below 
the floor, *+~* voiding the objectionable 
appearance of éxposed piping. The floors 
themselves ave’ covered with light gray- 
colored tiles, while the walls of the gener- 
ating room, for a height of some six feet, 
are also finished in cream-colored glazed 
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tile. A brown border will finish the wain- 
scoting, thus giving a pleasing contrast to 
the whitewashed walls. All steel work, 
such as columns, roof trusses, traveling 
cranes, etc., have a uniform green color. 
The windows themselves are well arranged 
and symmetrically placed with regard to 
the columns, while the switchboard will 
be according to American practice, of 
enameled slate. The apparatus itself is 
well arranged upon the various panels in 
order to secure as perfect symmetry as 
possible. While it may seem extravagant 
at first thought to finish the floors and 
walls in tile, this is a comparatively small 
item of the total cost of the plant, has 
always been considered standard practice 
in continental design and, in fact, is being 
adopted by American engineers, as the 
hest_ policy. 

COAL AND ASH HANDLING SYSTEMS. 

As already mentioned a railroad siding 
is brought alongside the boiler house. The 
cars are brought up a small incline above 
the coal bins extending the entire length 
of the boiler house. These bins are di- 
vided into nine compartments correspond- 
ing to the placing of the building col- 
umns. As will be seen in the accompany- 
ing illustration, these bin floors have a 
slope of forty degrees toward the boiler 
house and empty through chutes to the 
coal conveyer below the basement of the 
boiler room. The advantage in dividing 
up these bins is that the coal may be 
stored according to grade. Directly at 
the first bin a scale is provided in order to 
keep accurate account of the coal supply. 
A bucket conveying system is designed for 
running below the basement floor of the 
boiler room, up the end wall, over the 
entire length of the coal-bunkers and 
down the other end wall, thus forming a 
complete endless chain. ‘The vertical sec- 
tions of this system on both end walls 
for the sake of appearance and to avoid 
accident are incased in sheet-iron shafts. 
The bucket coal conveyer system with a 
maximum speed of fifty feet per minute 
will be operated by a fifteen-horse-power, 
three-phase, 220-volt induction motor. 
A tripping device is placed on the run- 
ning rail of the conveyer system above the 
coal-bunkers, thus enabling the operator 
to discharge the coal in any one of the 
suspended bunkers. The suspended coal- 
bunkers are designed for a coal storage 
capacity of five tons per running foot, and 
are suspended from girders running from 
column to column. The construction of 


‘these bunkers has been covered under the 


chapter on “Steel Work.” The total coal 
storage capacity in the suspended bunkers 
will be about 480 tons, which will be suf- 
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ficient to run the eight 275-horse-power 
boilers for eleven days, figured on a basis 
of four pounds per boiler-horse-power- 
hour for twenty-four hours’ continuous 
operation. This figure, of course, depends 
largely upon the grade of coal used and 
upon the system of firing. Besides the 
above coal storage capacity a still greater 
capacity is obtained in the bins at the 
side of the boiler room, where some 540 
tons will be stored, thus giving a total 
coal storage capacity of over 1,000 tons. 

As already mentioned, all coal brought 
into the plant is weighed on a track scale, 
while no provision is made for measuring 
the coal dropping from the suspended 
bunkers to the hoppers of the mechanical 
stokers. The reasons for this design are 
as follows: weighing the coal at the stoker 
hoppers would necessitate the crushing of 
the coal before it was deposited into the 
suspended bunkers which would require 
a crusher for each of the nine bins, unless 
the coal, as delivered, was small enough 
not to clog these scales. In addition to 
these crushers, mechanically operated 
screens would have to be installed so as 
to make it impossible for large lumps to 
enter the scale. Where, however, small 
size anthracite is used _ exclusively, 
crushers are not necessary and suspended 
bunker scales may be advantageously em- 
ployed. Although the writer is very much 
in favor of keeping close record of the 
coal consumed in each furnace, when 
large-sized coal is burned, it may bbe 
weighed in the railroad car dumped into 
one empty coal bin, from there conveyed 
to an empty coal-bunker and fed to the 
boilers. It must, however, be remembered 
that when large-sized coal is burned, 
whether it is anthracite or bituminous, it 
must easily pass through the coal down- 
takes to the boilers. The down-take is a 
cast-iron pipe sixteen inches in diameter 
and is provided at the bottom of the 
bunker with a gate operated from the 
main floor by means of chains. 

The ashes are carried away by the 
above-described conveying system as will 
be seen from the accompanying illustra- 
tion. A large ash hopper will be installed 
under each boiler, constructed of struc- 
tural steel and masonry work. Chutes 
similar to those on the coal bins will be 
installed on these ash hoppers and will 
also be provided with cut-off gates, so 
that when coal is being conveyed the 
ashes may be held in the hoppers. After 
the ashes are received in the conveyer they 
may be dumped into the main ash hopper 
above the boiler room floor occupying the 
twenty-three-foot by nineteen-foot space 
in front of the chimney, between the sus- 
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pended coal-bunkers. From this main ash 
hopper a spout runs through the boiler 
room wall so as to empty the ashes into 
the empty coal car. The capacity of the 
suspended ash hopper is greater than that 
of one standard coal car and assuming 
the volume of ash to be about ten per 
cent of the coal burned, one car of ashes 
must be removed for every ten cars of coal 
delivered. 

As the ashes are frequently wet in the 
boiler ash hoppers and as it is important 
that the water be not carried along in the 
conveyer system, a drainage trench has 
been arranged in front of the boiler col- 
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The boilers are designed for a working 
pressure of 200 pounds. Each boiler con- 
sists of two main steam drums and a 
number of inclined water tubes, the whole 
being suspended from two pairs of beams 
supported by steel columns. The boiler 
walls themselves are carried on structural 
steel also partly supported by the above- 
mentioned columns. 

As the boilers have a heating surface of 
2,750 square feet, about fifty-six square 
feet of grate surface is required, assuming 
that anthracite of about 1,250 to 1,350 
British thermal units per pound is used. 
As the plant is located where skilled labor 
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if the superheater should be damaged by 
the negligence of the operators it will still 
be easily possible to operate the boiler, 
supplying saturated steam, as proper 
means have been made for by-passing the 
superheater. 

Each boiler is provided with two two 
and one-half-inch blow-offs, connected to 
a three and one-half-inch main pipe which 
discharges into a blow-off tank, four feet 
in diameter and five feet high. At the 
boiler each blow-off pipe is provided with 
a blow-off cock and an additional cut-off 
valve, controlled from the main operating 
room floor. All the main boiler blow-off 
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umns as will be noticed in the accompany- 
ing cross section (Fig. 3). 

In order to remove the collection of 
soot from the boilers, a special cast-iron 
hopper is connected directly to the ash 
hopper. The soot will discharge from 
here through the ash hopper and will be 
carried away in the conveyer with the 
ashes. Special precaution must be taken 
to keep the gate in the soot hopper as 
tight as possible in order that no air may 
enter the boiler at this point, as this would 
reduce the efficiency of the boiler plant. 

BOILERS, ETC. 

As already pointed out the boilers are 

arranged in one row, two in a battery. 


is difficult to obtain, overfeed mechanical 
stokers (steam-driven) will be installed, 
which might be either of the chain grate 
or inclined type. Between the water tubes 
and the drums will be inserted a super- 
heater capable of raising the temperature 
of steam, at 175 pounds pressure, 150 
degrees Fahrenheit. 

Between the upper row of water tubes 
and the superheater is a fire-brick parti- 
tion with a damper so placed that the 
gases may pass either through the super- 
heater or below the partition, thus in case 
of emergency allowing the superheater to 
be cut off and thus protected from exces- 
sive heat. It will, therefore, be seen that 


piping and the blow-off tank itself is lo- 
cated in the basement. The tank is pro- 
vided with a vent connected to the atmos- 
pheric exhaust pipe and a drain pipe emp- 
tying into the sewer system. Each boiler 
is provided with two safety valves mounted 
on the cross-over piece connecting the two 
drums. The necessary gauges and water 
columns will be installed for each boiler. 
BOILER FEED WATER SUPPLY. 

The make-up tank, as already stated, is 
located in the boiler room on a platform 
some eight feet above the floor level. It 
is six feet in diameter and seven feet high, . 
and will receive all the water from the 
condensers and the house pumps, and is 
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provided with an overflow. In case the 
condenser fails to work properly and no 
water is supplied by the hot-well pumps, 
the house pumps will not be sufficient to 
furnish the entire supply and a five-inch 
city main connection is, therefore, pro- 
vided for the make-up tank. Where this 
can not be secured the boiler feed-pumps 
have to draw their water directly from the 
circulating water pipes or from some other 
source, such as a well. Under ordinary 
conditions the boiler feed-pump draws its 
water from the make-up tank and pumps 
it through the heater, which is mounted 
upon the platform, to the boiler. With 
the original equipment only one closed 
heater is installed receiving the exhaust 
from all the auxiliary machinery, by 
means of which a feed-water temperature 
of 180 degrees to 200 degrees Fahrenheit 
is obtainable. 

Two boiler feed-pumps will be installed, 
each having a capacity of 550 gallons per 
hour, running at low speed, this being 
sufficient to supply four boilers, assuming 
forty pounds of water per boiler-horse- 
power. ‘This apparently excessive pump 
capacity is chosen because after the pump 
has been in operation for some time, on 
account of the wear on the plunger, etc., 
the supply will not be quite up to the full 
rated capacity. The type of pump 
adopted for this purpose has four single- 
acting plungers of four and one-half in- 
ches diameter and eight-inch stroke, while 
the steam cylinders are six inches in 
diameter, the steam connections being one 
and one-half inches and exhaust two and 
one-half inches. 

The main boiler feed piping runs 
above the boiler drums suspended from 
the boiler and coal-bunker columns. From 
here two and one-half-inch pipes lead to 
the boiler drums. These latter pipes are 
provided with a check valve placed between 
two globe cut-off valves. In the steam 
pipe near the feed-pump is inserted a 
pressure regulator connected to the main 
boiler feed-pipe by means of a small pipe 
in order to automatically control the sup- 
ply of boiler feed-water. 

The return of the hot-well pumps, all 
exhaust pipes of the auxiliary machinery 
leading to the heater, the heater itself and 
the boiler feed-water pipes are covered 
with eighty-five per cent asbestos and 
magnesia. 

FLUES AND SMOKESTAOK. 

In order that the space between 
the rear of the boilers and the division 
wall should not be made excessively 
wide the smoke flue is run above the boil- 
ers as on account of the installation of the 
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suspended coal-bunkers there was ample 
space for this design. As will be seen in 
the cross section (Fig. 3) the individual 
boiler breechings are carried straight up 
into the main flue. As the breeching has 
a sectional area of eight and one-half 
square feet (0.31 square feet per boiler- 
horse-power) and extends some distance in 
back of the drums, it will be noticed that 
sufficient space is left for reaching the 
manhole. The smoke flue itself is carried 
on structural steel supported partly on the 
division wall and partly on beams sus- 
pending the boiler. The expansion of the 
main smoke flue amounts to approximate- 
ly two inches. An expansion joint has 
been placed between boilers No. 2 and 
No. 3. As the plant is not completed on 
the other side of the stack no expansion 
joint is installed there. The expansion 
joint is of the sliding sleeve type with 
bolts and slots. Attention must be 
called to the fact that this joint must 
be made as nearly air-tight as prac- 
ticable, as any leakage here will ma- 
terially decrease the draft below the fur- 
nace. The cross section of each main flue 
is thirty-six square feet with arched top, 
the flue itself being made up of three-six- 
teenth-inch rolled plates reinforced by 
two and one-half by two and one-half by 
one-fourth angles. Cleaning doors are 
provided at the end of each floor for re- 
moving soot. 

The amount of draft is regulated auto- 
matically by means of dampers placed in 
the breeching of each boiler. The main 
flues are not provided with dampers, there- 


_ fore one damper regulator is depended 


upon for operating the entire plant, the 
above-mentioned dampers being connected 
by one common rod which is operated by 
the regulator located between boilers Nos. 
4 and 5. 

The total ultimate capacity of the boil- 
er plant will be 2,200 horse-power and as- 
suming a coal consumption of four pounds 
per boiler-horse-power, the height of the 
chimney will be 175 feet and the diameter 
eight feet according to Kent’s table. As 
there are two smoke flues it is necessary to 
erect a deflecting wall up to some two feet 
above the smoke flues. The chimney itself 
is made of reinforced concrete having an 
*iner and an outer shell. The former go- 
ing up only to a point about thirty feet 
above the entrance. This inner shell has 
a thickness of four inches while the outer 


‘shell up to this same height is seven inches 


thick. Between the two shells is an air 
space of four inches. The remainder of 
the chimney is constructed with a single 
shell four inches thick. Both shells are 
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reinforced vertically as well as horizontal- 
ly by iron rods or small T-irons, the mix- 
ture of concrete being one part cement to 
four parts sand, no crushed stone being 
employed except for the base. 

The chimney is properly protected by a 
lightning rod and provided with iron rungs 
on the outside, giving access to the top. 
It is frequently claimed, especially by con- 
crete chimney builders, that rungs are not 
required with this kind of chimney, the 
writer is of the opinion, however, that 
they are very essential and as it is difficult 
to place them in a four-inch concrete wall, 
especially when forms have to be removed 


and replaced, he would suggest the use of 
rungs, in the form of a rectangle ex- 


-tending through the chimney shell and 


forming steps inside and outside. At the 
base of the chimney a clean-out door is pro- 
vided. . 
———_«@=—— 
Formal Dedication of the 
Carnegie Institute. 

On April 11, Andrew Carnegie for- 
mally turned over to Pittsburg the Carne- 
gie Institute, for which he has provided 
$23,000,000 in money. 

The ceremonies were marked by sim- 
plicity. Two receptions were held, Presi- 
dent Frew and Mayor Guthrie presiding. 
Following the reception the donor and 
guests made a tour of the institute build- 
ings. ' 
The dedication ceremonies were con- 
ducted at Schenley Park, the boulevard 
leading from the Hotel Schenley, head- 
quarters of the visitors, to the park, being 
lined with 25,000 people. Mr. Carnegie 
and his guests marched from the hotel to 
the park. The line was led by Arthur 
Hammerschlag, director of the Carnegie 
Tech Schools, followed by the members of 
the faculty. Then came Mr. Carnegie, on 
the arm of W. N. Frew, chairman of the 
board of trustees. 

Mr. Carnegie reviewed the history of 
the institute and referred very briefly to 
his part in the work of development. He 
said in part: 

“In after days, when the founder be- 
comes merely a name, as Harvard and 
Yale and Cornell and many founders are 
to-day, the future Pittsburg millionaire, 
loyal to the city where he has prospered, 
will see that his bequests be best bestowed 
upon needed extensions or new depart- 
ments or institutions collateral to this 
one, now unthought of. It will become 


more and more the fashion, may I not 
say the duty, of Pittsburgers to consider 
what return they can make to the city 
which has done so much for them. 
“Wealth will be less prized for itself 
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in future generations, and the chief aim 
will be to bestow it wisely, and I might 
add, justly, for surely the city where 
wealth is made has, after the family, first 
claim. 

“There is room for many things of the 
spirit in our city. Things material are 
abundant. Our mills and factories are 
numerous, large and prosperous, but 
things material, including money itself, 
should only be the foundation upon which 
is reared things spiritual. Our mines of 
coal and iron have not completed their 
mission when transmuted into dollars. 
Not till the dollars are transmuted into 
service for others has wealth completely 
justified its existence. Dollars are only 
dross until spiritualized, a means to an 
end, and miserable is the man, mean and 
squalid his life, who knows no better than 
to deaden his soul by mere possession, 
counting over the hoard which holds him 
down or using his faculties in old age in 
augmenting the useless stuff which min- 
isters not to any taste worthy of man. 

“Little does and little can the specu- 
lator on the exchange or the mere dollar 
grabber in any line of activity know of 
the higher pleasures of human existence. 
Only when a man labors for the general 
good and for other than miserable aims 
that end with self can he know and enjoy 
the high spiritual rewards of life. 

“Many are the men and women in Pitts- 
burg who are laborers in the vineyards of 
self-abnegation. The highest type of hu- 
manity is that which does most to make 
our earthly home a heaven. The highest 
worship of God is service to man. 

“We wish to express our thanks to the 
eminent men from many countries who 
honor us to-day by their presence. Pitts- 
burg has never seen a gathering compris- 
ing so many from the Old World, and it 
has welcomed them all with unusual pleas- 
ure. 

“Tt will not be considered invidious if 
special mention be made of the interest 
displayed in our institute by that remark- 
able man the German Emperor. We owe 
him much for sending General von Lowen- 
feld as his representative, Secretary of 
State Moller and other eminent men. We 
ask them to convey to the Emperor the 
profound acknowledgments of all inter- 
ested in the institute. 

“Let us also remember that our tech- 
nical schools have Charlottenberg to fol- 
low as models. We can not forget what 
we owe to Germany as teacher of the na- 
tions in industrial education.” 

Among the guests the following were 
present: Sir William Henry Preece, the 
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English electrician and inventor; Sir Ed- 
ward Elgar, the English composer; W. T. 
Stead, editor of the London Review of 
Reviews; Baron d’Estournelles de Con- 
stant, French Senator; Sir Robert Ball, 
professor of astronomy at Cambridge Uni- 
versity; General Alfred F. J. L. von Lo- 
wenfeld, Emperor William’s representative 
at the Peace Congress; Dr. John Ross, 
president of the Carnegie Trust for Dun- 
fermline, Scotland; J. M. W. Van der 
Poorten-Schwartz, Dutch author, better 
known as “Maarten Maartens;” Sir Will- 
iam Turner, president of Edinburgh Uni- 
versity; Dr. P. Chalmers Mitchell, secre- 
tary of the London Zoological Society ; the 
Rey. Dr. E. S. Roberts, vice-chancellor of 
the University of Cambridge; Clement K. 
Shorter, editor of the London Sphere; 
the Earl of Southesk, head of the Carne- 
gie family; Leonce Benedite, director of 
the Luxembourg Museum, Paris, and 
his daughter, Mlle. Benedite. Besides 
these foreign guests were scores of well- 
known Americans. 

The institute is one of the notable in- 
stitutions of the country. Six hundred 
feet in length by 400 in width, the great 
building stands at the entrance to Schen- 
ley Park, a magnificent structure, des- 
tined, perhaps, to be the home of an or- 
ganization that will rank among the most 
famous institutions of its kind in the 
world. The building houses a great li- 
brary containing 250,000 books, a mu- 
seum, a music hall and a department of 
fine arts. But there are several other 
buildings grouped in the vicinity which 
will be used: for the technical schools to 
be carried on in conjunction with the in- 
stitute. These structures are not yet com- 
pleted, but with the main part finished 
the great undertaking is already looked 
upon as an accomplished fact. 

Expenditure on the institute building 
was lavished with a free hand. No. ex- 
pense seemed to be spared. to make it a 
splendid affair. Marble for the foyer was 
brought from the Tinos Islands, Siena 
marble was brought from Italy for the 
vestibules, Pentelicon marble from Greece 


for the hall of statuary, red Numidian 


marble from Africa for the smoking room 
and veined white marble from Belgium 
and Norway for the floors. The marble 
alone cost $750,000. 

Figures give the best idea of the great- 
ness of the institute. The main building, 
the one just dedicated, cost in the neigh- 
borhood of $6,000,000. The cost of the 
technical school buildings can not be 
given, but, counting this $6,000,000 


with the estimated cost of the schools 
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and the endowment given by Mr. Car- 
negie, the total amount of money spent 
on this project of the ironmaster is $20,- 
000,000. It is said to be the largest in- 
dividual gift ever made to an American 
city. 

Mr. Carnegie gave his famous $1,000,- 
000 library to Pittsburg ten years ago. 
It was soon learned that it did not come 
within his ambitions and that additions 
were to be made to it. Two years ago 
these additions were started and the pres- 
ent institute building is the result. The 
purpose of the institute is given succinctly 
in the legend in the front of the build- 
ing: 

“This building, dedicated to literature, 
science and art, is the gift of Andrew 
Carnegie to the people of Pittsburg.” 

The museum housed in the institute is 
considered one of the best in the country. 
It has made a name for itself by the find- 
ings of various exploring expeditions into 
the Middle West in the interests of paleon- 
tology. The department of fine arts has 
also become well known and will be a close 
rival to similar departments in the few 
other great museums of the country. As 
an indication of the work the library is 
doing, the annual reports show that half 
a million volumes are circulated every 
year. The institute is a working institu- 
tion. 


a> 


Electric Railway Statistics 

of Canada. 

According to the annual report of the 
Department of Railways and Canals of 
Canada, there were in operation at the 
close of the fiscal year ended on June 30, 
1906, 814 miles of electric railway, 195 
miles being double-tracked. The paid-up 
capital amounted to $63,857,970. The 
gross earnings aggregated $10,966,872, an 
increase of $1,609,747, and the working 
expenses $6,675,038, an increase of $756,- 
844, leaving the net earnings $4,291,834, 
an increase of $852,903. The number of 
passengers carried was 237,655,074, an in- 
crease of 34,187,757, and the freight 
carried amounted to 506,024 tons, a de- 
crease of 4,326 tons. The car mileage 
was 50,618,836, an increase of 4,659,735 
miles. The accident returns show a total 
of forty-seven persons killed during the 
year and 1,653 persons injured. Power 
was supplied in fifteen cases by water, 
and in forty-one cases by steam. Ontario 
has 441 miles, Quebec 198, New Bruns- 
wick sixteen, Nova Scotia fifty-four, 
Manitoba thirty-two, and British Colum- 
bia. seventy-two miles. Returns were re- 
ceived from forty-seven companies.—Elec- 
tric Railway Review. 
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COMPARISON OF METHODS OF 
OFFICE ILLUMINATION.’ 


BY EDWARD A. NORMAN. 


The object of this paper is threefold: 

First—to show results obtained by three 
different methods of office illumination. 

Second—To compare the relative effi- 
ciencies of the different methods. 

Third—To present results secured by 
are lamps of the concentric diffuser type 
in a drafting room. 

The two places selected for these tests 
were the Harlem District office of the 
New York Edison Company, at 27 East 
25th street, illuminated by means of cove 
lighting and Holophane clusters, and the 
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seven feet long, twenty-five feet eight 
inches wide and twenty-eight feet six 
inches high. The rear section is fifty-one 





Fie. 1.—Cove UsepD In HARLEM OFFICE, NEW 


York Epison CoMPany. 
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level of the ceiling, on the side walls, and 
contains 280 sixteen-candle-power clear 
lamps, 140 on each side. The wiring is 
run in conduit with condulets every eight 
inches supplying the lamps, which are 
placed with axis horizontal. This con- 
duit is in sections and may be lifted en- 
tirely out of the cove to facilitate repaint- 
iag or cleaning. 

The comparative tests were confined to 
the rear of the office on the mezzanine 
floor. The tests in the front of the office 
were made simply to show the diffusion. 

In order to make a comparison of the 
cove lighting with one of the most efficient 
forms of incandescent lighting known, 
two rows of incandescent lamps—forty- 


Fic. 2.—Covre AnD Cremine LIGHTING OF THE HARLEM OFFICE OF THE NEW YoRK EpDISON COMPANY. 


drafting room at the general office of 
The New York Edison Company, at 55 
Duane street, lighted by diffuser arcs. 
The Harlem office data are divided into 
two sections. The front section is thirty- 


1 Abstracted from a paper presented before the 
Illuminating Engineering Society, New York, March 8. 





feet four inches long, twenty-three feet 
eight inches wide and twenty-three feet 
three inches high. The ceiling and walls 
are a light cream color. 

The cove of special type, see Fig. 1, is 
placed four feet nine inches below the 


two in each row—were strung tempora- 
rily along the ceiling, tipped downward, 
equipped with Holophane concentrating 
reflectors No. 26-31, as shown in Fig. 2. 
The accompanying floor plan, Fig. 3, 
shows the dimensions of the room and the 
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location of test stations represented as 
quartered rectangles. 

Six Holophane clusters of a special type, 
two of which were equipped with 100-watt 
Gem lamps and four with standard six- 
teen-candle-power lamps, were installed, 
not so much with the idea of increasing 
the illumination as to give direction to the 
light. These are shown in Fig. 2. 

Method of Test—In making the tests 
the illumination produced by the cove 
lamps was measured on a_ horizontal 
plane thirty inches above the floor, when 
all lamps were burning, and again when 
184 lamps were burning. ‘These corre- 
sponded in location to the ceiling lamps, 
both being placed over the rear of the 
room in which systematic measurements 
were made. 

The results of the measurements made 
in the front section of the room are given 
in the following table: 


INTENSITY OF ILLUMINATION AS MEAS- 
URED AT TEST STATIONS—-FRONT OF 
ROOM, COVE LIGHTING ONLY. 


Test Station. Foot-Candles. Candie Lux 

A 2.20 23.7 
B 2.28 24.5 
Cc 3.10 33.4 
D 2.64 28.4 
B 3.28 35.3 
F 2.69 29.0 
G 2.64 28.4 

Average 2.69 29.0 


The following table gives the results of 
the measurements made in the rear sec- 
tion of the room: 

INTENSITY OF ILLUMINATION AS MEAS- 
URED AT TEST STATIONS, IN REAR 
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From the foregoing figures the follow- 
ing deductions may be derived for the 
rear portion of the office: 


Area, 1,221 square feet. 
Volume, 28,388 cubic feet. 


Watts per square foot................ 
WAGES POP CUBIC TOKE ince scccccseceees 
Candle-power per square foot......... 
Candle-power per cubic foot.......... 
Average foot-candle per watt......... 
Average lux per watt......s.ccssceees 


On the basis of these figures, therefore, 
figuring the ceiling lighting as 100 per 
cent, the cove lighting would have an effi- 
ciency of about thirty-two per cent, and 
the cluster lighting an efficiency of about 
sixty-nine per cent. The cluster lamps 
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vails. For instance, when one looks up 
from a book or paper it is impossible to 
rest the eye by gazing at any dark portion 


Cove Ceiling. Clusters. 
7.47 3.41 1.96 
0.321 0.147 0.0842 
2.41 pI 0.71 
0.104 0.0473 0.0304 
0.00042 0.00131 0.00091 
0.0045 0.0141 0.0098 


of the room, due, possibly, to the inability 
of the eye to focus properly, as distances 
are very deceptive. It was noticed that 
the walls were relatively brilliant under 
the diffused lighting as compared to the 
effect produced by the ceiling lighting, 
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Fie. 3.—PLAN oF HARLEM OFFICE, NEw YorkK EpIson Company. 


suffer somewhat in comparison with the 
cove lamps because improperly centered 
over the space selected for the test. The 
comparison is somwhat invalidated be- 
cause of this unfortunate lack of sym- 
metry in the three installations. 

While diffused lighting by the cove 
method is very attractive, and while un- 
doubtedly it possesses the virtue of not of- 
fending the eye by a high intrinsic bril- 
liancy at any one point, it is nevertheless 
trying to a certain extent, due, possibly, 
to the fact that no matter where the eye 












































OF ROOM. rests the same uniform illumination pre- 
Station Cove. Cove. 
No. All Lamps. Rear Lamps. Ceiling. Cluster. 
No. Lamps. 280 184 4 36 
Type. _ 16-c.p. oval fil. 16-c.p. oval fil. 16-c.p.ovalfil. | 1240cp.G.E.M. 
Above floor 18ft.6in. | 18 ft. 6in. 22 ft. 9 in. 24-16 c.p. 
Foot- Candle Foot- . | Candle Foot- | Candle Foot- Candle 
Candles. Lux. Candles. Lux. Candles. Lux. Candles. Lux. 
1 4.05 43.6 3.30 35.5 5.80 62.3 2.82 30.3 
2 4.31 46.3 3.80 40.8 7.37 79.1 1.30 14.0 
3 4.47 48.1 4.13 44.4 8.00 86.0 1.60 17.2 
4 | 4.41 47.4 4.22 45.3 7.17 ver) 3.10 33.3 
5 | 4.14 44.5 4.13 44.5 5.94 63.9 3.38 36.4 
6 | 3.76 40.4 3.70 40.8 3.21 34.5 2.84 30.6 
rf | 2.98 32.1 2.97 32.0 1.72 18.5 1.43 15.4 
8 | 
9 4.78 §1.1 4.32 46.4 7.27 78.2 1.34 14.4 
10 4.78 51.1 4.68 50.3 7.39 79.4 1.64 17.6 
11 4.68 50.3 4.46 48.0 eg 77.1 3.01 32.4 
12 
13 4.09 44.0 4.00 43.0 3.26 38.9 2.74 29.5 
14 3.42 36.8 3.40 36.6 1.81 19.4 1.47 15.8 
15 3.99 43.0 3.35 36.0 5.80 62.3 1.58 17.0 
16 4.52 48.6 3.92 42.1 7.00 75.3 1.31 14,1 
17 4.56 49.0 4.22 45.3 7.09 76.2 1.58 17.0 
18 4.27 45.9 4.27 45.9 6.90 74.2 2.96 31.8 
19 4.17 44.8 4.15 44.7 5.46 §8.7 3.24 34.8 
20 3.08 33.1 3.05 34.7 5.46 58.7 3.24 34.8 
21 2.99 32.2 2.94 31.6 1.65 47.7 1.35 14.7 
Average 4.08 43.8 3.84 41.4 5.44 58.6 2.18 23.5 
gd | Watts) 13,888 9,126 4,166 2,390 





























due to the fact that the office is narrow. 
As; however, this class of lighting is only 
applicable to small or narrow rooms, this 
might be said to hold good in most in- 
stallations of the same character. The ab- 
sence of shadows is also very noticeable 
and unpleasant. 

The chief objection to direct lighting, 
although well diffused, is due to the fact 
that the glare of the lamp is offensive to 
the eye. Much higher illumination is also 
necessary, as the iris of the eye contracts 
under the glare of the direct light, con- 
sequently the general illumination must 
be increased. 

It can not be denied that there are ad- 
vantages and disadvantages in both sys- 
tems. Several remedies suggest them- 
selves. 

1. To use what might be called direct 
indirect lighting: that is, to place the 
lamps in the ceiling in bays behind ground 
glass, so that the light is well diffused, 
although the source is not concealed. The 
auditorium of the Engineering Societies 
Building is an excellent illustration of this 
style of illumination. 

2. To use deep reflectors where the light 
itself is not visible. Where the ceiling is 
high and the lamps are out of the line 
of vision it is possible to use a more 
shallow reflector. 

3. In my opinion, for incandescent 
lighting, a combination of the direct and 
indirect methods forms an ideal condi- 
tion. There one has the advantages of 


both, while the combination of the two 
forms would to a great extent remove the 
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objections that hold when each is used 
singly. Possibly the use of lower candle- 
power lamps in the cove, leaving the 
major part of the illumination to more 
direct methods, would produce not only a 
pleasing effect, but would tend to increase 
the efficiency of the installation. The 
diffused lighting would have a softening 
influence upon the glare of the direct 
lighting. During the day illuminants of 
high intrinsic brilliancy are not objection- 
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of the diffuser level from the floor, 
eleven feet. The room is finished in 
cream color, windows covered by shades 
of similar tint. 

The room is illuminated by 534-ampere 
General Electric multiple enclosed arc 
lamps, fitted with concentric diffusers 
with inverted cone alabaster globes, as 
shown in Fig. 4. 

The location of arc lamps is illustrated 
by the encircled crosses in Fig. 5. In 
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tained are based the energy consumption 
figures given in the accompanying table: 


RESULT OF TEST. 


INTENSITY OF ILLUMINATION—CONCENTRIC DIF- 
FUSER ARC-LAMP INSTALLATION. 
—— ——_ INTENSITY — — 





Station No. Foot Candles. Candle Lux. 
1 10.6 114.0 
2 13.0 140.0 
3 11.5 123.8 
a 13.4 144.2 
5 8.6 92.6 
6 11.5 123.8 
7 14.7 158.2 
8 14.9 160.2 





Fie, 4.—Liegnt-BALANCING DIFFUSER REFLECTOR, DRAFTING Room, New York EpIsoN ComMPANY. 


able to the eye. To a certain extent this 
same result may be obtained by means of 
diffused lighting. © 

The data which follow are taken from 
the report of a test of the drafting room 
at the Duane street office. The space 
’ selected for the test is illustrated in Fig. 
5, in which it is separated from the rest 
of the room by the heavy broken line. The 
dimensions are twenty-four feet five 
inches wide, varying from fifty-two feet 
four inches, to seventy-one feet long and 
thirteen feet six inches high. The height 


addition to those in the space selected for 
the test, the other lamps illustrated in the 
plate were burning, and to some extent 
influenced the intensity of the illumi- 
nation in the test space. 

The intensity of illumination was meas- 
ured on a horizontal plane forty-five and 
one-half inches above the floor at points 
indicated by the quartered rectangles in 
Fig. 5. The line voltage was noted at in- 
tervals throughout the test. The current 
flowing through five of the arc lamps was 
also measured. Upon the values so ob- 





9 13.3 143.2 
10 14.7 158.2 
11 16.2 174.2 
12 13.8 148.5 
13 10.6 114.0 
14 14.0 150.7 
15 13.8 148.4 
16 16.2 174.3 
17 16.2 174.3 
18 15.2 163.6 
19 15.7 169.0 
20 12.2 131.2 

Average 13.5 145.3 


Total watts, 12,173. 
The average variation of the illumi- 
nation intensities measured from the 
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mean of all such values in the test of each 
installation, affords some means of gaug- 
ing the diffusion, as the following tabula- 
tion show: 


1,519 square feet. 
20,506 cubic feet. 


Watts per square foot........... 8.01 
Watts per cubic foot............ 0.593 
Average foot-candle per watt.... 0.00111 
Average lux per watt........... 0.0119 
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on the left of this diagram show variations 
in intensity of illumination when the test 
plane is placed at various angles, the re- 
sults being expressed in percentage of 
the horizontal illumination value. On 
right of the diagram the same results are 
expressed in foot candles. In the 125th 
street installation this test was made at a 
































WES: \ \ 
NS 
@ ® @ 
® ® ®@ 3 ® A 
® ® | ® @ N 
® ® ® ® 
= ; -- — 0 — + ni 
® r ® & ~~ ® 
® ® ® r 
q— —9! 14 
NS 





| 


Fic. 5.— ARRANGEMENT OF LIGHT SOURCES. 


The diffusion is very good, and not- 
withstanding the fairly low ceiling and 
the high illumination, the light is not at 
all objectionable. A personal canvass 
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Percent of Horizontal Intensity 
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Fic. 6.—INTENSITY OF ILLUMINATION ON 


among the men working under these lights 
confirms this opinion. 

To obtain additional information at one 
point in each of the two installations pre- 
viously described, measurements were 
made with the test plate horizontal, ver- 
tical and at intermediate angles of fifteen 
degrees intervals. The results are shown 
diagrammatically in Fig. 6. The: curves 





point midway between test stations Nos. 
8 and 9, as illustrated in Fig. 3. This 
point was-selected arbitrarily and is so 
located as to make the showing of the 
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A SuRFACE INCLINED AT VARIOUS ANGLES. 


cluster installations particularly favorable 
from the standpoint of uniformity. Each 
curve, with the exception of that applying 
on the are lamp installation, is the mean 
of two series of values obtained by inclin- 
ing the test plane first toward the north 
wall (bottom of Fig. 3) and then toward 
the east wall (left of Fig. 3). When in- 
clined toward the north wall with the 
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cluster installation, the plate was favor- 
ably disposed with reference to one of the 
clusters; hence the relatively high inten- 
sity of illumination at the angles of great- 
er inclination. 

It will be noticed by referring to the 
left of illustration No. 6 that the cove 
and arc lighting curves are smaller. The 
clusters, on account of the fact that they 
are much below the level of the ceiling, 
show a different curve. 

It is interesting to note the similarity 
of the “foot candles per watt” of the are 
and of the ceiling lighting. No direct 
comparison, however, can be made of the 
are lighting with the other forms on ac- 
count of their different environments. 


a> 


BOOK REVIEWS. 


“Practical Alternating Currents and Power 
Transmission.” Newton Harrison. New 
York. W. L. Hedenberg Publishing Com- 
pany. Cloth. 376 pages. 5% by 7% inches. 
Illustrated. Supplied by the ELecrricaL 
REVIEW at $2.50. 


This is an elementary, non-mathemat- 
ical discussion of alternating currents and 
alternating-current machinery. The vari- 
ous appliances employed, and the methods 
in which they are used, are explained. 
Unfortunately the explanations are not 
always perfectly clear, and might be sim- 
plified, which is, of course, desirable in a 
book of this character. 

“Henley’s Twentieth Century Book of 
Recipes, Formulas and Processes.” Edited 
by Gardner D. Hiscox. New York. Norman 
W. Henley Publishing Company. Cloth. 788 
pages. 61% by 9% inches. Supplied by the 
ELECTRICAL REVIEW at $3. 

There are compiled in this book nearly 
10,000 selected scientific, chemical, tech- 
nical and household recipes, formule and 
processes for use in the laboratory, the 
office, the workshop and the home. These 
are arranged in alphabetical order, under 
certain heads, frequent cross-references 
being given, so that any special subject 
may be quickly found. 


“Gas 





and Oil Engines.” Horace Allen. 
Manchester, England. Scientific Publishing 
Company. Cloth. 548+ vi pages. 5% by 
8% inches. Illustrated. Price: 12s 6d. 


This book is published with the aim of 
bringing the literature of gas and oil 
engines down to date. Such rapid prog- 
ress has been, and is being, made in this 
branch of engineering that some such 
compilation was necessary. The book, 
however, treats the whole subject of gas 
and oil engines thoroughly, dealing with 
the details, methods of working, regula- 
tion, ignition, cyclic irregularity, the dif- 
ferent types of engine, gas and oil-engine 
appurtenances, such as carbureters, gas 
producers of ‘various types, the cost of 
power developed by gas engines, methods 
of testing, lubrication, etc. 
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LIGHTNING PHENOMENA IN ELECTRIC 
CIRCUITS.' 





BY CHARLES P. STEINMETZ. 


1. In its most general meaning, as un- 
derstood now when dealing with electric 
circuits and their protection, lightning de- 
notes all phenomena of abnormal voltage 
and abnormal frequency. 

The lightning phenomena in electric 
circuits then comprise: 

External lightning, the disturbances 
due to atmospheric electricity. 

Internal lightning, the disturbances 
due to defects of the circuit or its oper- 
ation, etc. 

Surges, that is, disturbances in the flow 
of generated power, brought about by the 
external or internal lightning and de- 
pending for their energy on the power of 
the generator system, hence frequently 
destructive. 

2. The phenomena of abnormal voltage 
and frequency in electric circuits are the 
same three classes of phenomena met with 
in the disturbances in any medium which 
is the seat of energy: 

(1) Steady stress or gradual electric 
charge. 

(2) Impulse or traveling wave. 

(3) Standing wave or oscillation and 
surge. 

ELECTRIC CHARGE. 

The potential difference against ground, 
or pressure of the total electric circuit, 
may gradually rise by an electric charge 
accumulating in the circuit. Just as ina 
body of water, a river, the height may 
gradually rise until the water breaks 
through the embankment, the electric 
charge discharges across the lightning 
arresters, or punctures the insulation, 
whichever is the point of least resistance. 

Some causes of such steady and gradual 
accumulation of electric charge, and of po- 
tential difference against ground, of an 
electric circuit, are: 

a. Collection of static charge from rain, 
or snow-drift, or from fog, carried by the 
wind across the line. 

b. Electrostatic induction 
passing cloud. 

c. Potential differences between line 
and ground due to differences of atmos- 
pheric potential in different regions trav- 
ersed by the line, especially if the line 
passes through different altitudes, as val- 
leys and mountain ranges. 

d. Accidental electrostatic charges en- 
tering the circuit, as frictional electricity 
from the belts of belt-driven machines. 


from a 





1 From a Rover read before the American Institute of 
Electrical Engineers, March 29. ' 
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Somewhat similar phenomena result 
from: 

e. Unsymmetrical conditions of the 
generator potential. 

f. Existence of higher harmonics in the 
electromotive force wave of a polyphase 
system, of such order that they coincide 
in the different phases; that is, the whole 
system rises and falls with their fre- 
quency. So in a three-phase system, the 
third, ninth, fifteenth, etc., harmonics co- 
incide and may cause trouble, where they 
appear, as for instance, by star connection 
of primaries and secondaries of transform- 
ers with grounded neutral.* 

The danger of such accumulations of 
potential lies: 

a. In their liability to damage the in- 


- sulation of the system by puncture. 


b. In their liability of producing, by 
their discharge, other and more serious 
disturbances. 

In taking care of them by lightning 
arresters arranged to discharge at a safe 
margin of voltage above the normal, the 
main problem is to arrange the discharge 
path so that the discharge passes harm- 
lessly; that is, without producing other 
disturbances. It is the same problem as 
in the protection of a water-power station 
against freshets by dam and overflow, safe- 
ly to discharge the water by means of 
the overflow. 

3. The effects of steady electrostatic 
stress, whether unidirectional, a to d, or 
alternating, as e and f, appear not only in 
its own circuit, but also in circuits in in- 
ductive relation thereto, and may even be 
more serious in secondary circuits. 

IMPULSE AND TRAVELING WAVE. 

4. The second class of phenomena is 
the impulse or traveling wave. A sud- 
den local electrostatic charge of a trans- 
mission line, as by a lightning stroke, or 
inductively by a lightning flash suddenly 
discharging a cloud, or any other sudden 
local change, produces a wave of potential 
and of current which runs along the line, 
just as a water wave over the ocean sur- 
face. 

Such a potential wave or impulse is 
very high and of steep wave front at its 
starting point or point of.impact, but 
gradually broadens and flattens out and 
ultimately disappears, if the line is of 
unlimited length. Such a wave, when 
reaching the end of the line, is reflected 
and thrown back, thus returning again 
and so forming a system of nodes and 
maxima, that is, a standing wave. 

When reaching the station—generating 
or substation—such a traveling wave is 


1See A.I. E. E. Proceedings, November, 1906, Dis- 
cussion. 
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partly ‘réflected by inductance of reactive 
coils, transformers, instruments, etc., part- 
ly transmitted. The different reflected 


-and transmitted waves so superpose upon 


each other; that is, the impulse is broken 
up into a number of secondary impulses 
and local standing waves, which may reach 
voltages far higher than that of the travel- 
ing wave, just as an ocean wave when ap- 
proaching the beach is broken up into the 
surf, with wave-crests far exceeding in 
height that of the unbroken wave. 

The complex system of phenomena re- 
sulting from the approach of a traveling 
wave to a station is analogous to the 
breaking up of an ocean wave into surf, 
and may indeed be called “electrical-surf.” 
While individual effects, as the formation 
of high-frequency standing waves or os- 
cillations from an electrostatic impulse en- 
tering a circuit of inductance and capac- 
ity, the effect of an inductance in the path 
of an impulse, the phenomena occurring 
at a branching point between two circuits, 
ete., can be calculated, the complete pre- 
determination of all the electrostatic and 
electromagnetic effects of an electric wave 
entering the complex system of circuits of 
a station is no more feasible than the exact 
calculation of the motion of the water 
particles of an ocean wave when it breaks 
as surf at the beach. 

The breaking up of an impulse or a 
series of impulses or traveling waves, in 
entering a station, appears as electrostatic 
displays, sparks, streamers and brush dis- 
charges, at conductors, switchboards, etc., 
the so-called “static,” which signals in 
the station the existence of a disturbance 
on the line. 

5. Some of the causes of such traveling 
waves are: 

a. Direct or secondary lightning strokes 
entering the transmission line. This 
usually gives a single impulse, or very few 
impulses of extreme steepness of wave 
front, but short extent, and capable of 
exerting very considerable power only 
locally, but not after traveling consider- 
able. distance; that is, a direct lightning 
stroke may shatter several poles, but do 
no damage to the station, if not very 
near to it. 

b. Electrostatic induction by the clouds. 
Corresponding to the electrostatic poten- 
tial between cloud and ground an electro- 
static charge exists on the line. Every 
lightning flash in the cloud, and between , 
cloud and ground, represents an abrupt 
change of the electrostatic potential and 
requires a rearrangement of the electro- 
static charge on the section of the line 
below the cloud, and thus gives an 
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impulse of an intensity corresponding 
to the intensity of the flash, or 
rather the magnitude of the change of 
electrostatic potential of the terrestrial 
field. Thus during a thunder storm, or 
other atmospheric electric disturbances 
near a transmission line, a series of im- 
pulses travel along the line, increasing in 
severity and frequency with the approach, 
and decreasing again with the recession 
of the storm. While each of these im- 
pulses is rarely of sufficient power to do 
serious damage, due to their frequency 
of recurrence, they may lead to the pro- 
duction of destructive internal surges. 

Traveling waves resulting from this 
electrostatic induction are usually of lesser 
voltage, but their origin is of greater local 
extent; that is, they do not cause local 
destruction at the point of origin, but 
travel considerable distances, and their ef- 
fect is therefore far more generally felt 
through the system. They probably are 
the most common manifestation of 
atmospheric electricity in electric circuits. 

Through the electrostatic capacity be- 
tween primary and secondary of trans- 
formers, these impulses frequently enter 
secondary circuits at an intensity increased 
by partial reflection at the transformer, 
and may even lead to sparks jumping 
from secondary wires to ground, as gas 
and water pipes, thus constituting a cer- 
tain fire-risk, which can be completely 
eliminated by permanently grounding te 
secondary circuit. 

c. Discharges of slowly accumulated po- 
tential, resulting in a series of successive 
impulses. 

d. Any spark discharge from the line 
to another line or to the ground. ~ 

e. An arcing ground on one phase of 
an insulated system, or in general the ex- 
istence of a “self-rupturing arc” in the 
system. This sends out a series of im- 
pulses of considerable power, which are 
very serious electric disturbances of the 
system, and frequently lead to a low-fre- 
quency surge and result in extensive de- 
struction. In their appearance in the sta- 
tion, they are very similar to b, except of 
greater intensity and rapidity, and there- 
fore are more dangerous. 

f. Sudden changes of load, connection 
and disconnection of apparatus, etc., also 
cause impulses. 


STANDING WAVES, OSCILLATIONS AND 


SURGES. 

6: The phenomenon of standing waves, 
or oscillations in transmission lines, has 
been investigated repeatedly. It is usually 
approached by considering the distri- 
bution of current and potential in a cir- 
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cuit of distributed capacity, inductance 
and resistance.’ 

7. In general, an oscillation of a trans- 
mission line is a complex wave, contain- 
ing fundamental and higher harmonics. 
The relative proportions of the different 
harmonics in the oscillating wave depend 
upon the distribution of potential and of 
current at the moment of the start of 
the oscillation. 

If the distribution of potential and of 
current at the start of the oscillation were 
perfectly sinusoidal, only the fundamental 
wave would appear. The more irregular 
the distribution is, the more prominent 
are the higher harmonics; with a very 
irregular and abrupt. distribution, the 
fundamental wave does not appear at all, 
but only higher harmonics. 

A transmission line thus has not only 
one frequency of oscillation, as a com- 
bination of condenser and separate induct- 
ance, but an infinite number of frequen- 
cies, of which one is the lowest or funda- 
mental, the others its odd multiples or 
higher harmonics. These frequencies de- 
pend on the resistance, inductance, and ca- 
pacity of the line. Neither of these quan- 
tities is entirely constant. For instance, 
at high voltage the capacity increases by 
electrostatic glow, brush discharges and 
streamers ; inductance and resistance vary 
with the unequal current distribution 
throughout the section of the conductor, 
ete., so that at the very high harmonics, 
which are close together—for - instance, 
the 199th and the 201st harmonies differ 
in frequency by one per cent only—the 
gap between successive harmonics is 
bridged by the variability of the frequency, 
and a line for very high frequencies thus 
can oscillate at any frequency whatever. 
In other words, a transmission line can 
oscillate at a fundamental frequency, the 
lower higher harmonics thereof, and at 
any very high frequency whatever; that 
is, the line has definite frequencies of 
oscillation only at low and moderate fre- 
quencies, but not at very high frequencies. 

8. The oscillation is the phenomenon 
by which in an electric circuit after a dis- 
turbance of the circuit conditions the flow 
of power restores its equilibrium. Any 
circuit disturbance may, and usually does, 
produce an oscillation which may be local 
only, that is, contain only the very high- 
frequency harmonics, if the disturbance is 
local; but it may become universal by in- 
cluding the fundamental and the lower 
harmonics. In the latter case it is usually 
called “surge.” 

In some respects, therefore, the oscil- 





1§ee Steinmetz, ‘ Alternating-Current Phenomena,” 
third edition, page 181. - 
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lation is a result of a disturbance, as an 
impulse, and the power which oscillates 
is the generated power of the circuit; 
hence the possible destructiveness of the 
oscillation is limited only by the available 
power of the generating system, but does 
not directly depend upon the severity of 
the disturbance which caused the oscil- 
lation. 

The power, which oscillates, is the en- 
ergy stored by the flow of generated power 
in the electric field of the transmission 


i leet : ’?L 
ine, as electromagnetic energy :- 2 and 


20. 


as_ electrostatic energy: 5, and the 


shorter the section of line which oscillates 
the higher is the frequency of the oscil- 
lation. The smaller, however, is ‘also the 
power and the destructiveness of the os- 
cillation, and considerable damage results, 
therefore only from low-frequency oscil- 
lations; that is, oscillations of the whole 
or a large part of the system. Local high- 
frequency oscillations are dangerous chief- 
ly by their liability to destroy insulation 
by puncture, and to produce a low-fre- 
quency surge of higher power. 

Some typical forms of oscillations are: 

a. Spark discharges to and from the 
line, as over some lightning arresters; the 
breaking up of a traveling wave when en- 
tering the station, etc., result in the form- 
ation of very high-frequency oscillations, 
millions of cycles per second. 

b. Arcing grounds and other are dis- 
charges to ground from a line of an in- 
sulated system; reflected traveling waves, 
ete., give oscillations which, while still of 
very high frequency, reach considerably 
further down in frequency than a, hun- 
dreds of thousands of cycles per second. 

ce. Charge and discharge of the line, as 
when discharging an accumulated electric 
charge over a path of low resistance ; con- 
necting a dead transformer into the cir- 
euit, ete., results in |.igh-frequency os- 
cillations, containing also an appreciable 
low-frequency component. 

d. In general, changes of circuit con- 
ditions, as sudden changes of load; con- 
necting or disconnecting a transmission 
line; opening a short-circuit suddenly, 
ete., give oscillations in which the funda- 
mental frequency predominates. 

e. Low-frequency surges, consisting pri- 
marily of the fundamental wave, may be 
produced by certain transformer connec- 
tions in polyphase systems, in which in 
case of an accident, an unequal distribu- 
tion of load, or other causes, the open cir- 
cuit inductance of a transformer coil is 
in series with the line capacity, in the cir- 
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cuit of a live transformer. Typical here- 
of is the case of a delta-star connected 
system without grounded neutral, if one 
of the sides of the delta is open-circuited. 
A number of such transformer connections 
exist, and in their use this phenomenon 
should be guarded against. 

9. Looking at the oscillation as surge 
of energy between the electromagnetically 
= and the electro- 


statically stored energy, as it can 


‘2 
stored energy, . 


well be seen, that the electrostatic energy 
is far more limited than the electromag- 
netic energy; and the maximum possible 
energy which can be stored in the electric 
field is the electromagnetic energy of the 
short-circuit current, as stated above. The 
most powerful oscillation is therefore the 
short-circuit surge of a system, or oscil- 
lation produced by instantaneously ruptur- 
ing a short-circuit, as by a self-rupturing 
are. 

Standing waves or oscillations in elec- 
tric circuits vary from the very low fre- 
quency of the fundamental surge of very 
long transmission lines, which approaches 
commercial alternating-current frequen- 
cies, to frequencies of several hundred 
million cycles per second, in the discharge 
oscillation between the cylinders of a 
multi-gap lightning arrester. Due to this 
enormous range of frequency; the physical 
effect of the oscillation also varies greatly. 
In very high-frequency oscillations the 
power is very small; the electrostatic ef- 
fects, as luminous glow, brush discharge, 
streamers and sparks, are prominent, but 
the direct damage usually insignificant, 
and the effect local. Inductance opposes 
a fairly effective barrier. On the other 
extreme, low-frequency surges show little 
or no luminous display; inductance offers 
no obstruction, but due to their high pow- 
er and wide extent, considerable damage 
may be done all over the system. 

Oscillations therefore are frequently 
subdivided into high-frequency oscil- 
lations in which the lower harmonics are 


absent, and low-frequency oscillations, in’ 


which the fundamental predominates. The 
name surge is frequently applied to de- 
note the latter. 

Between these two extremes, however, 
the low-frequency surge and the high-fre- 
quency oscillation, oscillations of inter- 
mediate frequency are found—against 
which inductances do not give sufficient 
protection—which have considerable pow- 
er, and also give luminous displays, as 
streamers and brush discharges. Oscilla- 


tions of this intermediate class are occa- 
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sionally given by arcing grounds, spark 
discharges through defective joints in 
large cable systems, ete. 

10. The four types of lightning disturb- 
ances here discussed—static charge, im- 
pulse, oscillation, and surge—may occur 
singly, in groups, or all occur together, 
or rather successively, the one preceding 
and causing the other. A static charge, 
for instance, rises, until it breaks through 
to ground and discharges, thus producing 
an impulse or traveling wave. 

A traveling wave breaks at a station, 
and produces high-frequency oscillations. 

A high-frequency oscillation, punctur- 
ing the insulation, causes a short-circuit, 
which ruptures itself, and thus produces 
a low-frequency surge. 

A static charge, discharging over light- 
ning arresters with insufficient damping, 
causes a high-frequency oscillation. 

A static charge, short-circuiting the 
system by its discharge, causes a low-fre- 
quency surge. 

Lightning arresters, when discharging a 
high-frequency oscillation, may fail to 
hold back the machine current, and the 
short-circuit resulting therefrom produces 
a low-frequency surge. 

All four types of disturbances may oc- 
cur successively : 

An electrostatic charge rises until it 
breaks down to ground, thereby starting 
an impulse. This impulse at the entrance 
to a station breaks up in high-frequency 
oscillations. These oscillations puncture 
the insulation and produce a short-circuit 
surge. 

The traveling wave produced by con- 
necting a cable to the bus-bars may cause 
a spark discharge from conductor to cable 


armor at some defective joint. This spark — 


develops into an oscillating are, which 
sends out traveling waves along the cable. 
These, when entering the station, produce 
high-frequency oscillations, and systems 
of such oscillations follow each other with 
great rapidity, produced by the successive 
impulses caused by the oscillating are, and 
produce a continuous “static” in the sta- 
tion, which ultimately produces somewhere 
a short-circuit, and so a low-frequency 
surge. 

In short, the number of combinations 
of such phenomena is unlimited. 

11. The problem of lightning protec- 
tion then is threefold: 

1. Prophylactic; to guard against the 
entrance or origin of disturbances. 

2. Restrictive; to guard against a dis- 
turbance leading to other disturbances. 

3. Curative; to discharge a disturbance 
harmlessly. 
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As seen, the problem is a vast one, and 
comprises nearly every part of design, in- 
stallation, and operation of the system. 

1. Prophylactic; against entrance of 
atmospheric disturbances. The location 
of the transmission line should be chosen 
so as to avoid exposed positions as far as 
possible. A grounded overhead wire of 
good conductivity offers considerable pro- 
tection. Grounded side wires increase the 
protection and discharge side drift. The 
question of barbed wire against plain wire 
also is still open to discussion. Emergency 
arresters in the lines or arresters at inter- 
mediate stations may shunt traveling 
waves toward ground. 

Grounding the neutral of the high-po- 
tential circuit offers some protection 
against static charges and against arcing 
grounds, but increases the liability to 
short-circuits and shutdowns due to other 
causes. 

A study of transformer connections and 
their operating conditions, of generator 
wave-shape.and connections, of the pos- 
sible origin of higher harmonics of the po- 
tential wave, the construction and location 
of underground cables, the protection of 
their joints, the desirability, size and lo- 
cation of reactive coils—all are subjects 
requiring careful consideration from the 
point of view of lightning protection. In 
short, the most important problems of 
lightning protection are met and should 
be solved before the question of lightning 
arresters is approached. 

The problems 2 and 3, to limit the dis- 
turbance, so that it does not cause other 
and possibly more severe disturbances, and 
to discharge it safely, are the problems 
which the designer of the lightning arrest- 
er has to solve. 

—— 


Eight More Single-Phase Elec- 
tric Locomotives for the 
Spokane & Inland. 

The Spokane & Inland Empire Railway 
Company, of Washington, has concluded 
negotiations with the Westinghouse Elec- 
tric and Manufacturing Company for fur- 
nishing eight seventy-two-ton, single-phase 
electric locomotives. This is an important 
contract, for the reason that the Spokane 
& Inland Empire Railway Company was 
one of the first railroads in this country to 
adopt the alternating-current, single- 
phase system; in fact, so thoroughly con- 


vinced were the directors of the company 
that this would be the best for their pur- 
pose that the road was built to be equipped 
with that system. The Spokane & Inland 
runs from Spokane, Wash., to Lockport, 
Ida., a distance of 130 miles. It began 
operations over a year ago with seven sin- 
gle-phase electric locomotives, operating 
express, local and freight trains, and from 
the day the first wheel turned the road has 
been a success. The fact that the growth 
of business on the road has been remark- 
able is shown by the order for this addi- 
tional equipment of eight locomotives. 
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Eleventh General Meeting. 
of the American Electro- 
chemical Society. 

The eleventh general meeting of the 
American Electrochemical Society will be 
held at Philadelphia, Pa., May 2, 3 and 4. 
The headquarters for registration and the 
sessions will be in the John Harrison 
Laboratory of Chemistry, University of 
Pennsylvania, northeast corner of Thirty- 
fourth and Spruce streets. 

The following programme has been an- 
nounced : 

THURSDAY MORNING, MAY 2. 

9 a. M. A meeting of the board of di- 
rectors will be held in the reading room, 
second floor to the right. 

10 a. m. Address of welcome by Dr. 
Edgar F. Smith, vice-provost of the uni- 
versity. 

Business meeting of the society, at 
which the reports of officers and directors 
will be presented. 

Presidential address by the retiring 
president, Carl Hering. 

Reading and discussion of the following 
papers : 

“Some Efficiency Considerations of an 
Electrolytic Cell.” W. R. Mott. 

“Changes of Concentration and Migra- 
tion Velocities.” C. J. Reed. 

“The Work Done in Electrolysis.” J. 
W. Richards. 

“The Present Status of the Thermo- 
dynamic Seale.” E. Buckingham. 

“Determination of Fixed Points in Py- 
rometry.” G. K. Burgess. 

“Bomb Calorimeter for Measuring the 
Heat of Combustion of Substances Giving 
Solid Oxidation Products.” Henry Noel 
Potter. 

“On the Density, Electrical Conductiv- 
ity and Viscosity of Certain Fused Salts 
and Their Mixtures.” H. M. Goodwin 
and R. D. Mailey. 

“Electrolytic Pickling of Steel.” C. J. 
Reed. 

“Electric Reduction of 
Iron Ore.” Gustave Gin. 

“Recent Developments in Electrolytic 
Analysis.” E. F. Smith. 

The meeting will adjourn at 1 P. M. 
Luncheon will be served at Houston Hall 
on the university grounds, as guests of the 
university. 

THURSDAY AFTERNOON, MAY 2. 

2 P.M. Inspection of the chemical and 
the engineering laboratories of the Uni- 
versity of Pennsylvania. Starts from 
Houston Hall. 

3.p.M. Visit to the United Water Im- 
provement Company, Thirtieth street, 
below Locust (ten minutes’ walk from 
university), where the commercial produc- 


Titaniferous 
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tion of ozone.:for water purification will 
be shown. Start from John Harrison Lab- 
oratory of Chemistry. 

3.45 P. M. Leave the ozone plant for a 
visit to the plant of the John F. Lewis & 
Brothers Company, where the manufac- 
ture of white and red leads will be shown. 
The factory is at 2570 East Thompson 
street (corner of Huntington street, 
Ninth street trolley marked “Lehigh and 
Memphis”), where the party expects to 
arrive at 4.30 P. M. 

THURSDAY EVENING, MAY 2. 

Theatre party. Seats have been re- 
served for Keith’s Theatre, Chestnut 
street, between Eleventh and Twelfth 
streets, for those who wish to join the 
party; tickets, $1.00. Applications must 
be made to the secretary or chairman of 
the entertainment committee before the 
close of the luncheon hour. 

FRIDAY MORNING, MAY 3. 

9.30 a. M. Reading and discussion of 
the following papers: 

Illustrated lecture, by invitation of the 
board of directors, by Dr. C. P. Stein- 
metz, on the “Conductions of Vapors and 
Gases.” 

“The Electro-Metallurgy of Zine and 
Its Relation to the Present Practice.” 
W. McA. Johnson. 

“Electrodeposition of Zine.” R. C. 
Snowdon. 

“A Practical Limitation of Resistance 
Furnaces; the ‘Pinch’ Phenomenon.” 
Carl Hering. 

“The Action of Carbon on Magnesia at 
High Temperatures.” O. P. Watts. 

Reply to paper by E. A. Sperry, “Elec- 
trochemical Processes as Station Load 
Equalizers.” Trans. IX, 147. John 
Meyer. 

“Relative Cost of Power.” Charles E. 
Lucke. 

“Surface Properties of Aluminum and 
Zine.” W. J. Hammer. 

“The Helion Lamp.” H. J. Parker. 

Adjournment at 12 noon. Light lunch 
will be served on the boat. 

FRIDAY AFTERNOON, MAY 3. 

1 p.m. Meet at Chestnut street wharf 
on the city fireboat Ashbridge, for a 
private trip on the Delaware river, ten- 
dered to the members of this society by 
the city of Philadelphia, through the kind- 
ness of the honorable mayor and the di- 
rector of public safety. The boat will 
leave at 1 Pp. M. sharp, arriving at Tacony 
at about 1.50 Pp. M., where the party will 
visit the Disston saw works, at which the 
Colby electric-induction furnace for 
smelting steel is expected to be shown in 
operation. Thence to the Lardner’s Point 
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pumping station, where. very large: pump- 
ing engines will be shown. Thence to the 
Frankford station of the Philadelphia 
Electric Company, where C. J. Russell 
will show working models of the follow- 
ing electric furnaces: the Colby induction 
furnace, the Heroult type of furnace, an 
annealing and tempering furnace with 
fused barium chloride, and a melting fur- 
nace using kryptol. 

Return to boat at 3 Pp. M. sharp, thence 
down the Delaware, passing the Philadel- 
phia and Camden water fronts with all 
their large industries, including Cramp’s 
shipyard, the New York shipbuilding 
plant, the by-product coke ovens, sugar 


‘refineries, League Island navy yard, etc., 


and arriving at Gloucester at 4 to 4.30 
p. M. to visit the Welsbach Light Com- 
pany’s works, where the manufacture of 
mantels and other interesting processes 
will be shown. 

Meet again on boat at 5.45 P. M., ar- 
riving at Washington Park at 6 P. M., 
where the landing of the shad nets may 
be seen, and followed at 7.30 P. M. by a 
planked-shad dinner. This informal din- 
ner will take the place of the usual ban- 
quet. The price is $2 per plate. 

SATURDAY MORNING, MAY 4. 


9.30 a. M. Reading and discussion of 
the following papers: 
“Electrolytic Corrosion of Brass.” 


(1906 award.) <A. T. Lincoln. 

“Rapid Determination of Electrolytic 
Resistance.” C. F. Burgess. 

C. F. Burgess. (Title to be 
nounced. ) 

“Polarization Voltages of Silver Nitrate 
Solutions.” J. A. Wilkinson and H. A. 
Gillett. 

“The Electrolytic Deposition of Nickel- 
Zine Alloys.” E. P. Schoch and Alcan 
Hirsch. 

“A Closed Electric Furnace for Reduc- 
ing and Distilling Metals from Their 
Ores.” E. R. Taylor. 

“Evolution of Modern Methods of Part- 
ing and Refining.” D. K. Tuttle. 

“Granular Carbon Resistance Furnace.” 
S. A. Tucker. 

“Electric Tube Furnace for Tempera- 
ture Measurements.” §. A. Tucker. 

“Influence of Strain on the Corrosion 
of Iron.” W. H. Walker. 

“On Carbon for Electro-Metallurgy.” 
F. A. J. Fitzgerald and J. Forssell. 

“The Titanium Are.” R. Fleming. 

Adjournment at 12.30 P. M. 

12.30—1.30 p. M. Demonstration of ex- 
hibits. 

1.30 p. M. Luncheon will be served at 
Houston Hall as guests of the university. 


an- 
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| SATURDAY AFTERNOON, MAY 4°11 

2.30 p.m.'i Start from Houston Hall to 
visit the United States Mint at Seven- 
teenth and Spring Garden streets. Here 
the electrolytic plants for the refining of 
gold and silver will be visited under the 
direction of Dr. D. K. Tuttle and Leonard 
Morgan. The party will divide into 
groups of not more than ten or fifteen. 

EXHIBITS. 

There will be an exhibition of apparatus 
of special interest to electrochemists in the 
lecture theatre of the chemical laboratory. 
These exhibits will be open for inspection 
during the meetings and demonstrations 
will be given after the Saturday sessions. 





The Telephone Situation in 
Chicago. 


A report of the telephone situation in 
the city of Chicago, Il., has been submit- 
ted to the committee on gas, oil and elec- 
tric light of the city council by a special 
commission composed of D. C. Jackson, 
W. H. Crumb and G. W. Wilder. This 
report reviews the present situation in 
that city and discusses in detail the vari- 
- ous proposals made for alleviating the 
conditions. One of these proposals is in 
the form of a project submitted by the 
Manufacturers’ Telephone Company, 
which contemplates installing that com- 
pany’s semi-automatic system, in which 
the subscribers call central in the usual way, 
but the operators there have automatic 
apparatus for completing the connections. 
The plan contemplates an equipment of 
110,000 subscribers’ stations. 

The relative merits of flat rate and 
measured rate telephone service are dealt 
with in considerable detail, and the ap- 
plication for a franchise made by the Chi- 
cago Telephone Company is also discussed, 
as well as the advisability of requiring 
universal toll connection by ordinance. 
Estimates respecting the Manufacturers’ 
Telephone Company have been made by 
that company, by the special commission 
and by the Chicago Telephone Company. 
The former gives the total annual expense, 
including interest, at $4,736,240; the tele- 
phone commission puts it at $5,118,636, 
while the Chicago Telephone Company 
puts it at $6,346,037. The estimates of 
the annual revenue are, respectively, as 
follows: $5,076,800, $4,713,400 and $3,- 
700,000. The total cost of the system is 
given by the Manufacturers’ Company as 
$14,983,300; by the commission as $18,- 
573,333, and by the Chicago Telephone 
Company at $20,362,750. 

The following is a brief, summary of 
the conclusions reached in the report: 
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The project ofthe: Manufacturers’ Tele- 
phone Company is not feasible, because 
there is not sufficient time available to in- 
stall the system proposed before the ex- 
piration of the franchise of the present 
company. Moreover, the semi-automatic 
system proposed is substantially untried 
as a commercial arrangement for use on 
a large scale. It is recommended that 
measured rates should be adopted for gen- 
eral service, because they require each 
user to pay for his service, they cut off 
useless messages, reduce the number of 
calls per telephone, and tend to level the 
load curve. A partial use of flat rates may 
be applied in connection with the resi- 
dence and neighborhood exchange tele- 
phones. Three-party residence telephones 
are recommended for trial. 'The service 
of more than four parties on any iine is 
condemned. The Chicago Telephone 
Company has a desirable plant in use, 
and can give good service. It is recom- 
mended that in case this company is given 
a franchise that it be required to start a 
separate set of books relating to its busi- 
ness with the city. It is recommended 
further that the city controller, after two 
years, place before the city council a state- 
ment of the cost of service and the differ- 
ent classes, as nearly as may be practica- 
ble. It does not seem practical nor de- 
sirable to require an operating company 
to make toll connections with every appli- 
cant company. 

The following rates are suggested: Di- 
rect line measured service, 1,200 messages 
per year, $60. This rate increases, reach- 
ing $180 for 6,000 messages. For resi- 
dence service, flat rate, direct line, $72; 
three-party line, $51. Measured service, 
single line, minimum charge, $60; two- 
party line, minimum charge, $36.50; four- 
party line, minimum charge, $18.25. 

ok ele 
Working Results of the Metro- 
politan District Railway, 
London. 


For some time past the fact that the 
London Metropolitan District Railway has 
not been successful financially has been 
charged as a failure of the electric system. 
A comparison is made in the Electrical 
Review, of London, April 5, of the cost 
of operating this system both by steam 
and electricity, with the similar costs for 
the Mersey Railway; and it is shown that 
the excessive costs on the former are due 
to other reasons, and not to the introduc- 
tion of electric power. It happens that 
the transition from steam to electricity on 
the Mersey road was effected in one day. 
There were, therefore, no transition costs, 
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apdtafi-aeéurateemparison thay “be made 
of the costs of operating by steam afd by 
electricity. It should be pointed out, fur- 
ther, that increased traffic and increased 
receipts do not enter into the present 
comparison, for the reason that the Mersey 
Railway, as well as the District Railway, 
can not be compared as regards traffic 
with the suburban lines of the main line 
railways entering London, since the 
former can only cater for short-distance 
traffic of but a few miles, and must there- 
fore suffer from street-railway and omni- 
bus competition, and the latter does not 
suffer from such competition because the 
haul is comparatively long. Figures for 
the District Railway show a very large 
increase in the cost of train men, amount- 
ing to seventy-five per cent on the total, 
or forty-four per cent on the train mile, 
over the figures of steam operation. These 
figures can not be attributed to the intro- 
duction of electricity, but only to the sys- 
tem of operation adopted. The cost of 
electrical energy for this road is high, rep- 
resenting an increase of 240 per cent on 
the total cost of coal, water and train 
lighting in the days of steam, or over 173 
per cent on the cost per train-mile. Un- 
fortunately, the quantity of electrical 
energy consumed is not given, but from 
the total train mileage it may be com- 
puted that the cost is considerably over 
two cents per kilowatt-hour. If the com- 
pany produced its own power, and did not 
buy it, it would cost less than one-half this 
sum. This heavy charge can not there- 
fore be charged to the electrical system. 
The great increase in car maintenance and 
repairs is due to the poor construction of 
the rolling stock, and can not be adduced 
to the system of propulsion. But the most 
striking increases in costs are those ob- 
tained in connection with maintenance of 
the permanent way and signals. The 
former can not be attributed to an increase 
in mileage, and must be due to faulty 
construction of the rolling stock. The 
latter is due to an ill-considered change in 
the signal system. As compared with these 
figures, the results of the electrification 
of the Mersey Railway show that although 
the train mileage has been increased 168 
per cent, the cost of electricity for operat- 
ing this increased traffic is less than was 
the cost of coal and water and lighting 
of trains when the road was operated by 
steam. The total costs of maintenance 
and repairs of permanent way are about 
half what they were, in spite of the in- 
creased mileage. The comparison shows 
that the high costs on the District road 
are not directly traceable to the introduc- 
tion of electric haulage, but rather to 
questions of engineering and management. 
The unsatisfactory results as regards lack 
of increased receipts are due to competi- 
tion of street railways and omnibuses, to 
the unfavorable location of the system, and 
to the fact that, when operated by steam, 
the service was fairly fast, and practically 
secured all of the traffic there was. 
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EFFECT OF ARMATURE REACTION IN 
SYNCHRONOUS MOTORS AND 
ROTARY CONVERTERS.' 


BY B. T. McCORMICK. 





As a rule in treating the operation of 
synchronous motors and rotary convert- 
ers, the diagrams are constructed without 
reference to the effect of armature re- 
action. The complete diagram of the 
rotary converter or synchronous motor de- 
pends upon the following laws: 

1. The vectorial sum of the generator 
or impressed electromotive force E, and 
the motor counter electromotive force Em 
is the reactance electromotive force Ez. 

2. The counter electromotive force must 
be represented as lagging ninety degrees 
behind the resultant field or magneto- 
motive force. 

3. The armature magnetomotive force 
is in phase with the armature current. 

4. The electromotive force component 
necessary to balance the reactance electro- 
motive force is equal and opposite to it in 
phase, and must, therefore, be represented 
as leading the current in quadrature. 

5. The resultant magnetomotive force, 
or that magnetomotive force which when 
divided by the reluctance of the magnetic 
circuit gives the flux per pole, is equal to 
the vectorial sum of the magnetomotive 
force, due to the armature reaction, and 
the magnetomotive force impressed upon 
the fields, as obtained from the ammeter 
readings in the field circuit. 

6. The total armature reaction may be 
expressed in ampere turns per pole as 
“107 an Yo, where a equals conductors per 
phase per pole n equals number of phases 
and I is the current per conductor. This 
applies to the form of winding usually 
employed in alternators. For rotary con- 
verter windings better results are obtained 
by calculating the armature reaction in 
direct-current terms. 

GENERAL SYNCHRONOUS MOTOR DIAGRAM. 

The quantities involved in the general 
synchronous motor diagram are so numer- 
ous and so interdependent that one is at 
a loss, when starting to construct the dia- 
gram, to decide what quantities to assume 
as fixed. We can always assume a con- 
stant source of electromotive force Ey, and 
if we assume the load the motor is carry- 
ing and its losses, we immediately have 
the watt component of the current. ~ 

It is a fact well known to all switch- 
board operators that with the given load 
on the synchronous motor, the power- 
factor may be varied over a certain range 
by altering the field excitation of the mo- 





1A paper read before the electrical section of the 


Canailen Society of Civil Engineers, March 14. 
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We have to start with, therefore, 
impressed generator electromotive 


tor. 
the 


force Ey the total current and power- 
factor. Lay off E, equal to the generator 
electromotive force to any desired scale, 
also the watt component of current OA. 
Lay off the total current OI making the 
angle between it and Ey = 


p whose 





Fie. 1.—Dr1aGRAM FOR A LAGGING CURRENT, 


cosine is equal to the power-factor which 
we have assumed (see Fig. 1). At right 
angles and leading the current ninety- 
nine degrees, lay off E,, the reactance 
voltage which is the product of total cur- 
rent and total reactance in the circuit, 
the resistance being small in most cases 
is negligible. Combining E, and E, gives 
Em, the counter electromotive force of the 
motor. Lay off X, in phase with the cur- 





Fic. 2.—SyNcnRONOUS MoTOR OPERATING WITH 
LEADING CURRENT. 


rent, representing the armature reaction 
to any desired scale. Lay off X, leading 
the counter electromotive force ninety de- 
grees representing the excitation required 
to produce the counter electromotive force 
on open circuit, as read from the no-load 
saturation curve of the synchronous mo- 
tor. Since the resultant ampere turns X 
is the vectorial sum of the field and arma- 
ture ampere turns, the field ampere turns 





Fic. 3.—RotTary CONVERTER DIAGRAM. 


are obtained by subtracting vectorially X, 
from X, this gives X; the field excitation 
necessary for the motor to operate under 
the assumed conditions. The above dia- 
gram for any load on the motor gives 
us the value of field excitation required 
for the assumed value of power-factor. 
The various values of power-factor may 
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be assumed and diagrams constructed, and 
the results plotted into a curve between 
field excitation and total current, or field 
excitation and power-factor. 

Fig. 1 shows the diagram for a lag- 
ging current, and it will be noticed that 
the reactance voltage is in such a phase 
position as to subtract from the generator 
voltage, resulting in a smaller value of 
the necessary counter electromotive force. 
The armature reaction Xq is in such a 
position that, when subtracted from the 
resultant ampere turns X, the field am- 
pere turns are smaller than the resultant 
ampere turns. It may, .therefore, be 
stated as a general principle that with a 
lagging current on the synchronous motor 
the effect of the armature reaction is to 
strengthen the field, and in that way de- 
crease the necessary field excitation. 

Fig. 2 shows the synchronous motor 
operating with the leading current, and 
it will be noted that the conditions are 
just the reverse of those shown in Fig. 1. 
Here the reactance volts Ez adds to the 
generator volts E,, producing a larger 
value of counter electromotive force Em, 
while the armature reaction, when sub- 
tracted from the resultant field, leaves 
an impressed field ampere turns greater 
than the required resultant field. It may, 
therefore, be stated as a general principle 
that when a synchronous motor is oper- 
ated on leading current, the armature re- 
action tends to weaken the field, thus in- 
creasing the necessary excitation in order 
to produce the required resultant mag- 
netomotive force. 

ROTARY CONVERTERS. 

In a rotary converter the current in the 
windings may be considered as made up 
of two components, the alternating cur- 
rent flowing into the alternator from the 
line, and the direct current flowing out 
at the commutator. The alternating cur- 
rent is of two components, one a wattless 
component with respect to the counter 
electromotive force, and the other a com- 
ponent in phase with the counter electro- 
motive force of the rotary. It is only that 
component of alternating current which is 
in phase with the counter electromotive 
force which is converted into direct cur- 
rent. It may, therefore, be said that the 
power component of alternating current 
and the direct current, since they flow in 
opposite directions, neutralize each other, 
thus producing no armature reaction, 
and the armature reaction of ‘the rotary 
can be, with a fair degree of accuracy, 
assumed to be produced only by the watt- 
less component of alternating current. 

The diagrams of the synchronous mo- 
tor are applicable to the rotary converter 
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with the above change of armature re- 
action. The construction of the rotary 
converter diagram will be made clear by 
the following example (see Fig. 3): 
Given a rotary converter operating on no 
load, to find the reactance necessary for 
a given compounding at a given power- 
factor of input. At no load the impressed 
electromotive force Em and counter elec- 
tromotive force Ey are very nearly equal. 
Lay off OA and extend indefinitely, mak- 
ing angle p the angle corresponding to the 
required power-factor. Lay off OB 
ninety degrees ahead of OA, and extend 
indefinitely. With E, as a centre, and 
required counter electromotive force Em 
(voltage corresponding to direct-current 
voltage), as radius, strike an are which 
locates point E. E, then equals react- 
ance volts. Complete the parallelogram 
Em O E, Ez. Lay off I» in opposition 
phase to E, and equal to the current cor- 
responding to direct-current output. 
Erect a line at I, perpendicular to OI». 
This gives 1, the current ‘which is watt- 
less with respect to counter electromotive 
force, and the only current producing ap- 
preciable armature reaction. X, equals 
this armature reaction and OX, equals 
field ampere turns necessary to give Em 
on no load, as read from the no-load sat- 
uration curve. Add X, and X,, which 
gives OX, the resultant excitation neces- 
sary. X’ equals excitation necessary to 
produce no-load voltage, —E,’. Subtract- 
ing X’ from X leaves X,, the necessary 
compound ampere turns. This last sub- 
traction must be performed algebraically, 
and not vectorially. As soon as I and 
E, are known, the reactance which must 
be inserted in the line can be calculated. 
The above diagram may be constructed 
by using either alternating-current or 
direct-current quantities, but whichever 
quantities are chosen must be used 
throughout the diagram. The alternat- 
ing voltages can be reduced to direct-cur- 
rent voltages by dividing by .612, while 
alternating-current amperes can be re- 


duced to direct-current amperes by mul-. 


tiplying by 1.06. 

Fig. 4 shows the application of the fore- 
going methods to the determination of 
the “V” curve of the synchronous motor. 
- The motor has six poles, with 2,500 field 
turns per pole, and 324 armature coils 
of one turn each. The “V” curve was 
taken with a reactance of .0416 ohms in 
each leg, and the alternating-current volt- 
age was kept constant at 360 volts. As 
the curve was taken at no load, the power- 
factor is so low in all cases that it is not 
necessary to lay out the diagram, as all 
vectors with which we have to deal will 
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lie so nearly in phase with those with 
which they add or subtract that the opera- 
tions can be performed algebraically in- 
stead of vectorially. All the values will 
be considered in _ alternating-current 
terms. We will first take the 200 ampere 
point for leading current—the reactance 
voltage E, = 200 X .0416 \/3—the fac- 
tor 3 being used to change reactance 
volts from volts per leg to volts across 
lines. With the leading current reactance 
volts will add directly to the generator 
electromotive force. This gives E, = 360 
+ 14.35 = 374.35, which corresponds on 
the no-load saturation curve to 5.9 field 
amperes. Since the rotary converter, 
when considered. from the standpoint of 
a direct-current machine, is a six-circuit 
winding, the current per conductor in di- 





' 2 3 + s 6 7 8 
AMP. FIELD EXCITATION. 


Fic. 4.—APPLICATION OF MgtTHop To DETER- 
MINATION OF ‘‘V” CURVE OF SYNCHRONOUS 
Moror. 


rect-current terms would be 200 X 1.06 
divided by 6. This, when multiplied by 
the total number of turns, 324, and divid- 
ed by the number of poles, will ‘give the 
ampere turns armature reaction per pole. 
A, = ee LS Oe .76 ampere 

a 6 X 6 X 2500 ; 
in which the 2,500 appears in the denom- 
inator to reduce to field amperes. This 
armature reaction will weaken the field, 
and require an excitation of 55.9 plus .76 
= 56.66 amperes. 

Checking the above for lagging current 
Em = 360 minus 14.35 = 345.65. This 
corresponds to no-load excitation of 4.5 
amperes. Xj, as before equals .76 and X, 
374 amperes. As it will be seen,. the two 
above points coincide very closely with the 
curve which represents values actually ob- 
served on test. 
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The Future of Municipal Elec- 
tric Undertakings in 
England. 

A discussion is given in Electrical Engi- 
neering (London), for April, by a resident 
engineer of a small English municipal 
eleciric station of the present tendency in 
England as regards municipal undertak- 
ings. A recent decision has been reached 
by the Whitehaven and Bath corpora- 
tions and by the Bray urban council to 
dispose of their respective systems to com- 
panies. This can not but be regarded as 
significant. It seems to indicate that 
probably, in the near future, other munic- 
ipal corporations will adopt a similar 
course. The published records of many 
of the smaller systems indicate that many 
of them are not and can never be success- 
ful financially. When these schemes were 
first undertaken the general view of those 
who organized the financial basis upon 
which they were to work was that if the 
proper proportion of interest and sinking 
fund was set aside annually to liquidate 
the debt, and the plant maintained in 
an efficient state from revenue, all profit 
after that would be available for the relief 
of the local taxes. This premise has 
proved incorrect, and municipal authori- 
ties are finding that the provision of a 
suitable fund to provide for the antiqua- 
tion and renewal of their plants is essen- 
tial. If this be not done they are heavily 
handicapped in trade competition. For- 
merly electric lighting was regarded as a 
luxury ; now its adoption is usually a mat- 
ter of cost; and it is essential, in order 
that a municipal system should be self- 
supporting, that a gross profit of not less 
that ten per cent be made. Another diffi- 
culty now being met is that the govern- 
ment is stricter in granting permission to 
the municipal authorities to borrow money 
for this purpose. Formerly this was 
merely a matter of routine. Now every 
obstacle is placed in the way of it, and 
expense for meters, tools and other appar- 
atus must be deferred from the revenue, 
and can not be charged to capital. The 
municipality can not meet the competi- 
tion of companies supplying electric power 
or gas, since the latter are free to make 
such terms as they wish, while the former 
is not. The latter may therefore lose so 
many consumers that it is unable to meet 
its operating expenses. It is thought 
probable that in the future these small 
cities will be glad to dispose of their plants 
to local companies, or that possibly the 
larger companies may gradually absorb 
them, converting them into distributing 
stations. 
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THE JAMESTOWN TERCENTENNIAL 
EXPOSITION. 


HISTORICAL AND SPECTACULAR CELEBRA- 
TION FROM APRIL 26 TO NOVEMBER 30. 


The Jamestown Tercentennial Exposi- 
tion, commemorating the first permanent 
settlement of English-speaking people in 
America, was scheduled to be opened at 
noon, Friday, April 26, by the President 
of the United States. The exposition is 
located on the shores of the waters of 
Hampton Roads, Va., near Norfolk, 
Portsmouth, Hampton, Newport News 
and Old Point Comfort. A display will 
be made by the United States Government 
and by all of the state departments. 
Awards will be issued in the form of a 
grand prize, and gold, silver and bronze 
medals. 

The exhibit structures include the Hall 
of Congresses, Auditorium, Mining and 
Metallurgy Building, Smelter, Manufac- 
turers’ and Liberal Arts Palace, Machinery 
and Transportation Palace, States’ Ex- 
hibit Palace, Hygienic and Medical Build- 
ing, Pure Foods Building, History and 
Historic Arts Palace, Education Build- 
ing, Pocahontas Hospital, Mothers’ and 
Children’s Building, Children’s Model 
Playground, Model School, Iron Shops in 
Arts and Crafts Village, Pottery Shops 
in Arts and Crafts Village, Copper, Sil- 
ver and Wood-Working Shops and Textile 
Building in Arts and Crafts Village, 
Marine Building, and Palace of Com- 
merce. 

The preeminence of Jamestown will rest 
upon its situation on the sea and the im- 
posing spectacular effects of the great 
military and marine and naval pageantry. 
There will be grand piers 2,400 feet long 
from the exposition ground into Hamp- 
ton Roads, 800 feet wide, connected by a 
cross pier 1,200 feet long, at a distance 
of 2,400 feet from the shore. The exposi- 
tion area will cover 500 acres, and the 
naval display will take place in Hampton 
Roads. The exposition has three miles of 
water front. 

The electrical illumination at the ex- 
position, it is said, will be the most 
unique, expensive and extensive ever in- 
stalled in the United States. More than 
350,000 light units will be used in illumi- 
nating the grand piers and amusement 
devices. Many projectors from lofty posi- 
tions will illuminate the harbor and ships. 

The illumination of all the buildings 
will be of the conventional decorative de- 
sign, and incandescent lamps will be used 
throughout the entire main court and 
government pier. Many novel schemes 
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for this lighting have been designed. On 
the government pier alone there will be 
strung 30,000 incandescent lamps, and 
62,000 incandescent lamps will be dis- 
tributed throughout the main court. 

Although electricity plays a most im- 
portant part at the Jamestown Exposition, 
the management felt it advisable not to 
set aside a separate building for electrical 
exhibits. Two principal exhibit halls 
have been built. One of these, the ma- 
chinery and transportation building, in- 
cludes the exhibits of electrical machinery, 
and it is in this building that the main 
substation and distributing switchboard of 
the exposition are located. 

Inasmuch as all of the electrical ap- 
paratus in the substation, as well as that 
used by the Exposition Company around 
the grounds, was furnished by the Gen- 
eral Electric Company, its exhibit has 
been confined to illustrating various in- 
dustrial and domestic applications of elec- 
tricity. This exhibit is located adjacent 
to the substation and is filled with a most 
interesting variety of devices, many oper- 
ated by electric motors. One section has 
been fitted up as a model electric kitchen 
with a spacious dining room adjoining 
which will be used as reception quarters 
for guests. 

One of the interesting features of this 
exhibit is the small refrigerating plant op- 
erated by an electric motor so arranged 
that the refrigerating liquid passes 
through an adjacent section of the railing, 
which, of course, is covered by a heavy white 
frost. Another unique application of the 
electric motor is’seen in the Seth Thomas 
clock, with twenty-four-inch dials in full 
operation, regularly wound by an electric 
motor. An electrically operated floor sur- 
facer and polisher is worthy of comment. 
A motor driven washing machine attracts 
the housewife as much as the sewing ma- 
chine operated by electricity. The elec- 
tric cream separator is now quite generally 
used, and this company is furnishing the 
motors for driving an exhibition where 
cows are milked by electricity in another 
part of the grounds. 

Up-to-date bakeries are now equipped 
with electricity for operating as well as 
lighting, and the electric dough-mixer 
shown by the General Electric Company 
has proved a most useful device. Two 
designs of electric hair dryers are here 
exhibited, and the electric heating pad is 
also shown. The electrically operated cir- 
cular saw and new form of electric bench 
drill, motor driven lathe, and a small port- 
able forge fitted with electric blower, form 
an interesting part of the exhibit. There 
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are also a number of small grinders, butie 
es rae 

fers and polishers for use yof jewelers and 
in small shops. Several types of ventilat- 
ing blowers are shown and the exhibit of 
ordinary electric fans is very complete. 
In fact, this promises to be one of the 
most useful parts of an exhibit located in 
the latitude of Norfolk. 

In the electric kitchen is to be found 
an elaborate collection of the General 
Electric Company’s electric heating and 
cooking utensils. These will be in full 
operation during the exposition, and their 
convenience and durability will be amply 
demonstrated. 

The dining room is attractively fitted 
up in Flemish oak with dark red burlap 
wall covering and contains a handsome 
mantel of Flemish design. Instead of the 
gas logs, a luminous electric radiator has 
been installed in the fireplace. In the 
ceiling of the dining room a comprehen- 
sive showing is made of the company’s 
incandescent units, including the Gem 
units of various sizes and the new tan- 
talum lamps, all equipped with various 
forms of Holophane reflectors. 

The main part of the exhibit is illumi- 
nated by General Electric enclosed are 
lamps fitted with concentric diffusers. 
Edison incandescent lamps are used 
throughout for lighting the exposition 
buildings, and the General Electric Com- 
pany exhibits -this type of lamp as well 
as some of the other standard Edison 
lamps with interesting information as to 
the annual production, etc., of these lamps. 

As indicative of certain uses of the elec- 
tric motor, an Edison business phonograph 
with shaving device is exhibited, as well 
as a talking phonograph, all operated by 
small motors. The talking phonograph 
is used to explain the operation of the 
other phonograph and various devices in 
the exhibit. An electrically driven house 
pump is shown in operation, and an elec- 
tric renovator in the form of a carpet 
sweeper form an unusually interesting ap- 
plication of the electric motor. 

The General Electric Company will also 
furnish for use about the exposition 
grounds more than a score of powerful 
electric searchlights, and in the exhibit 
made by the Navy Bureau of Equipment 
is to be found a small Curtis steam turbine 
of the type and size used on board ship. 
Here also this company is exhibiting its 
new electric fire-room timing device. 


im 
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The exports of copper for the first 
three months of 1907 were 39,219 tons; 
the imports for the first three months 
were 30,500 tons—Copper Gossip. 
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SIZE DIFFERENCES OF BOLTS AND 


NUTS FOR “V” AND STANDARD 
THREADS.*' 


BY GEORGE R. MOORE, 
SUPERINTENDENT OF SHOPS, UNIVERSITY OF 
COLORADO. 

The writer has felt the need of a table 
giving size differences of bolts and nuts 
for “V” and standard threads, and has 
worked up the following. 

This table shows at a glance the dif- 
erence in size of any bolt and nut based 
on the depth of the thread (number of 
threads to the inch), regardless of the 
diameter of either. Having a belt of any 
diameter for any given thread, subtract 
the difference given in the table for that 
thread (or if the difference wanted is not 
given it can be found by the rule) and it 
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will give the size to which the nut is to be 
punched, drilled or bored. Having the 
size of the nut, add the difference to 
get the size of the bolt. This difference 
allows for a full thread for both bolt and 
nut, to the nearest 64th of an inch. In 
all tables which the writer has seen, this 
difference in size is based on the Standard, 
or United States thread, or on a given 
‘(standard) sized bolt and a given num- 
ber of threads to the inch for that size 
only; e. g., %4-in., 20 threads; 34-in., 10 
threads; 3-inch, 314 threads, etc., there 
being no table of sizes for the “V” thread, 
which is the one most commonly used. 
The further utility of such a table is 
shown when it is considered that the di- 
mensions for such calculations are usually 
given in decimals, with which the average 
mechanic is not familiar; or, if he is, 
he will not take the time to reduce to a 
fraction of an inch the decimal given, 
but will make the hole in a %4-in. nut 
(10 threads) 5g-in. scant, or somewhere 
near 5g-in. 

The difference given in the table is for 
“V” threads. For “Standard” threads, 
but three-fourths of this difference is to 
be considered. Such a table will be found 
useful wherever bolts and nuts are made 
or used, particularly in mathematical in- 





+ Reprinted from - University of Colorado Journal 


of Engineering No. 
1 Copyright, 1905, ty George R. Moore. 
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strument, factories and other establish- 
ments where a_ great many other than 
standard threads and sizes are used. 

Mr. Sellers recommends making the 
holes in nuts of such a size as to allow 
for 85 per cent of a full thread, the dif- 
ference (about 12 per cent, or one-eighth) 
being made up by the crowding of the 
metal. This has been found to be very 
good practice. This allowance (which 
would be about one-eighth of the difer- 
ence given in the table), if used, must be 
added to the given difference and the hole 
in the nut be made that much larger, 
there being no allowance in the table for 
the crowding of the metal. 


MOORE'S TABLE OF SIZE DIFFERENCES OF BOLTS AND 
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tions,. which, had been operating in par- 
allel, were ‘separated, and a part of the 
load transferred to Waterside station 
No. 2, which continued its normal opera- 
tion, carrying, however, a heavy overload. 

The current from Waterside station 
No. 1 was interrupted for a few minutes 
to clear the bus-bars, and the load on the 
system was carried partly by Waterside 
station No. 2 and partly by the large 
storage batteries in the twenty-three sub- 
stations distributed over different parts of 
the system. 

Current fiom Waterside station No. 1 
was restored in fifteen minutes, and in less 
than an hour the whole system was again 
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RULE: 
For U. S. or standard threads take 


.866 divided by Pitch X 2 = D: — Dz. 
% (Di — Dz). 
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aoa .288 18/64 — ,281 9/16 
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Stews 173 11/64 — .171 11/32 
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Seva .096 6/64 — .093 3/16 
teeta .087 5/64 — .078 11/64 
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ae .051 3/64 — .046 7/64 
ars -048 3/64 — .046 3/32 
awe -046 3/64 — .046 3/32 
aaa .043 3/64 — .046 5/64 
are 2/64 — .031 1/16 
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Di — De for “V” thread — 1.732 divided by Pitch. 
D: — Dez for U. S. or standard thread — 1.299 divided by Pitch. 


The New York Edison Break- 
down. 

On the evening of Saturday, April 20, 
the breakdown of some machinery at the 
Waterside No. 1 station of the New York 
Edison Company, New York city, caused 
considerable damage, but the lighting 
system as a whole, while subjected to a 
severe strain, successfully withstood the 
trying conditions. This breakdown and 
the subsequent recovery, without inconve- 
niencing the company’s patrons to any 
considerable extent, were a splendid dem- 
onstration of the reliability and flexibility 
of the Edison system on Manhattan 
Island. 

At nine minutes past 9 o’clock, while 
on the peak of the evening load, one of 
the 5,000-kilowatt turbo-generators, while 
carrying its normal load, suddenly broke 
down, and at the same instant one of the 
4,000-kilowatt engine-driven. generators 
burned out, and the engine of still another 
was disabled. The two Waterside sta- 


operating under normal conditions. Some 
parts of the system, notably the down- 
town section, were not at all affected, and 
the lowest pressure, in a small section of 
the system, and for a few minutes only, 
was about eighty volts. The substation 
systems, the personnel and the apparatus 
of the generating stations and the sub- 
stations responded most satisfactorily to 
the unusual and trying conditions. 
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The Magnetic Club. 


The spring dinner of the Magnetic 
Club was held at the St. Denis Hotel, 
New York city, on April 17. Robert B. 
Armstrong, former assistant secretary of 
the Treasury, addressed the meeting, and 
a short talk was given by Professor F. 
X. Carmody, of the Union Theological 
Seminary. The other features of the en- 
tertainment were a monologue by Frank 
Lincoln, musical selections by the Im- 
perial Trio and T. Arthur Baker. 
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Transportation of Ions in a Wehnelt 
Interrupter. 

Attention is called here by Joseph 
Rodet to an interesting phenomenon 
which he noticed while using a modified 
Wehnelt electrolytic interrupter. It has 
been pointed out by Turpain that by re- 
placing the ordinary electrode of the Weh- 
nelt interrupter by a large copper elec- 
trode placed in an acidulated solution of 
copper sulphate and enclosed within a 
glass tube perforated by a small hole about 
one millimetre in diameter, an exceeding- 
ly regular operation of the interrupter is 
The author used this arrange- 
ment in an interrupter for a current of 
two amperes at 110 volts. It was placed 
in circuit with an ordinary induction coil, 
and gave rise to sparks at the secondary of 
the coil without discontinuity. As a posi- 
tive electrode, a copper wire wound helic- 
ally was plunged into the pierced tube in 
place of a plate of large surface. Under 
these conditions the anode dissolved readi- 
ly in the copper sulphate electrolyte. 
During operation it was found that the 
tube of glass heated, and that it cracked 
in the neighborhood of the small opening. 
On removing it from the bath it was 
found that the inner walls were covered 
by a thin, translucent layer of pure copper. 
It is evident that the metal of the elec- 
trode had been thus deposited. The effect 
could not be attributed to electrolytic ac- 
tion, since the glass was a conductor, in 
spite of its being in contact with the elec- 
trolyte. The author suggests that the 
phenomenon may be similar to that 
known as disintegration of the cathode, 
which is produced in Crookes tubes, and 
consists of a projection by the cathode of 
metallic particles which cover the surface 
exposed to them. In the-case observed 
the phenomenon takes place at the anode, 
and it is produced thus in a sense opposite 
to that in the Crookes tube. There is, 
nevertheless, certainly a projection of cop- 
per from the anode, which encounters the 
glass wall and is deposited there.—Trans- 
lated and abstracted from L’Electricien 
(Paris), April 6. 
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A New Form of Gin Furnace. 
A new type of electric furnace for 
smelting and refining iron and steel has 
been devised by M, Gin, who is well 


known for his work in developing the in- 
duction type of furnace. The new type 
is described here by J. B. C. Kershaw. 
It is a combination furnace, consisting of 
three parts—a mixing and oxidizing cru- 
cible, a deoxidizing and recarbureting 
chamber, and a final mixing chamber. 
The electrodes enter the furnace from 
above. Those of the first, or melting, 
chamber are connected to one of the cur- 
rent terminals, while the electrodes of the 
deoxidizing and mixing chambers are con- 
nected in parallel to the other terminal. 
The current passes from the electrodes to 
the metal through a layer of scoria, the 
resistance of which develops the heat. 
Then it passes through the metal in the 
narrow connecting channels between the 
chambers. Different slagging materials 
may be added to each chamber, in order 
to attain the composition desired in the 
final product. The furnace is held to- 
gether in a metal case which rests on 
rollers, so that it may be tilted for the re- 
moval of slag or metal. The channel be- 
tween the oxidizing and mixing chambers 
is so placed that it is uncovered the mo- 
ment the tapping begins, thus preventing 
the metal of the deoxidizing chamber from 
mixing with that in the mixing chamber 
during this operation. By tilting the fur- 
nace in the opposite direction the metal of 
the deoxidizing chamber is transferred to 
the mixing chamber. Slag is always re- 
tained in the melting chamber in every 
position of the furnace. The transfer of 
metal from this chamber to the deoxidiz- 
ing chamber is effected in a similar man- 
ner. 
practical trial, but it is similar in prin- 
ciple to the Heroult steel refining furnace, 
indicating that it will operate success- 
fully under proper conditions and man- 
agement. It differs in principle from the 
earlier furnaces of Gin, in that the resist- 
ance of the scoria or slag is made use of 
to convey the heat developed by the elec- 
tric current to the molten metal. In the 
earlier types the resistance of the metal 
itself was employed. Gin estimates that 
an energy consumption of between 640 
and 720 kilowatt-hours per ton of steel 
would be required for a plant designed to 
produce 30,000 tons annually. With ore 
at $5 a ton and power at $16 per kilowatt- 
year, the cost works out between $16.40 


This furnace has not yet received 


and $16.60 per ton of finished steel. 
From these calculations it is assumed that 
the iron is run into the refining furnace 
in a molten condition from a blast fur- 
nace of the ordinary type.—Abstracted 
from Electrician (London), April 5. 
. 
Ionization by Spraying. 


Although a good deal of work has been 
done in connection with the electrification 
caused by the bubbling of air through 
water and the splashing of drops, the ef- 
fects due to spraying do not appear to have 
received much attention. A description 
of a simple method of studying this effect 
is given here by A. 8. Eve. A strong cur- 
rent of air, filtered through cotton wool, 
is passed for a definite time through a 
small glass sprayer. The air and spray 
pass together into the large lower chamber 
of an electrolyzer containing an insulated 
cylinder connected to a gold-leaf system 
in a small upper chamber. The leaf re- 
mains steady when air alone is driven into 
the lower chamber, except for a slight nat- 
ural leak. When the spray has been in- 
troduced, the fall of potential is watched 
until the leaf steadies down to the rate due 
to the natural leak. This effect requires 
two or three minutes in the ease of water. 
In the case of acetic acid, chloroform, 
ether and the alcohols, the ionization ef- 
fects do not disappear for ten to fifteen 
minutes. There must therefore be large, 
inert ions, both positive and negative, 
present in the latter cases. In most cases 
the positive and negative ions are gener- 
ated in nearly equal quantities, but with 
water the negative ions are about one and 
one-half times as numerous as the posi- 
tive. The same ratio holds for ether, in 
which the negative ions are more quickly 
removed than the positive. The most im- 
portant point is that small quantities of 
liquids can be examined by the help of 
these small sprayers, and definite results 
obtained for the substances, if care is 
taken to avoid impurities. A table is 
given showing the effect of different 
liquids arranged according to an arbitrary 
standard. Mercury showed no effect. 
Toluene, sea salt, water and hydrochloric 
acid showed very slight effect. The great- 
est effect was produced by the -aleohols. 
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It is remarkable that volatile substances 
like benzine, phenetol and toluene should 
give rise to little or no ionization when 
sprayed; while ether, chloroform and al- 
cohol form positive and negative ions pro- 
fusely—A bstracted from Nature (Lon- 
don), April 4, 


A New Method of Telautography. 


The method of transmitting pictures 
by telegraph invented by A. Korn has 
now been adapted by him to telautography, 
or the transmitting of written communi- 
cations. The apparatus differs very little 
from that used in transmitting pictures, 
the chief change being in the method of 
sending the impulses from the original 
copy. The picture-sending device utilizes 
2 selenium cell, which is affected by a 
team of light thrown upon it through a 
negative of the picture to be transmitted. 
In the telautograph instrument this ap- 
paratus is eliminated and a cylinder sub- 
stituted, upon which the message to be 
transmitted is placed. This is written with 
a stylus on a sheet of tin-foil, so that 
the characters are depressed. A small 
brush rests upon the tin-foil as the latter 
rotates with the cylinder. Whenever the 
brush passes over a depression the contact 
is momentarily broken, and this inter- 
rupts the sending current. The receiving 
apparatus is similar to that used for re- 
ceiving pictures, except there is no need 
for delicate regulation of the inten:ity 
of the recording beam of light. Light from 
a Nernst filament is focused by a lens so 
as to pass through openings pierced in the 
pole-pieces of a magnet, thence passing 
into the dark box in which the sensitive 
surface is placed. The latter rotates on a 
cylinder at a speed synchronous to the 
sending cylinder. Between the poles of 
the magnet is placed a small piece of 
aluminum foil carried on two wires, 
through which the recording current 
passes. This piece of foil acts as a shut- 
ter to interrupt the beam of light, except 
when it is deflected by the passage of a 
current through the supporting wires 
which are ir the magnetic field. A local 
battery placed in this circuit opposes the 
main battery at the sending station, the 
effect being adjustable by a shunt resist- 

ance. There is then no current passing 
through the recording device, except when 


the circuit is broken at the sending sta-. 


tion. A record is made on sensitive paper 
in the usual way.—Translated and ab- 
stracted from Physikalische Zeitschrift 
(Leipsic), April 1. 
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A Null Method for Magnetic Tests. 

A description is given here by H. B. 
Taylor of a magnetic testing set for a 
standardizing laboratory. The measure- 
ment of the strength of a magnetic field 
by means of the deflection produced in a 
ballistic galvanometer by a search coil 
cutting the field is still carried on exten- 
sively as in the early days of electrical en- 
gineering, but although the galvanometer 
itself has been improved in many respects, 
the method is not entirely satisfactory, 
and should be avoided where possible. 
Zero methods are such a complete suc- 
cess for measurements involving little 
energy that it seems desirable to adapt 
some such method to magnetic tests. The 
plan adopted consists in setting up simul- 
taneously two opposing electromotive 
forces in the secondary of a standard sol- 
enoid and in a search coil which connects 
the magnetic field being explored. One 
terminal of the search coil and the sec- 
ondary are joined together. A ballistic 
galvanometer is connected to the other 
terminal, forming a closed circuit. The 
number of turns in the secondary of the 
solenoid can be adjusted until the op os- 
ing impulses are equal, as indicated by 
the absence of deflection in the galvanom- 
eter. In carrying out this design the 
secondary was divided into eleven separate 
coils, varying in size from one to 200 
turns, arranged so that any combination 
of turns between one and 610 can be ob- 
tained. These coils are mounted so that 
by changing a plug any one may be in- 
serted or taken out of the circuit. The 
sections are not short-circuited. The coil 
was wound on a form of seasoned maple 
100 centimetres long and 8.8 centimetres 
in diameter. The secondary of 610 turns 
was wound centrally about this coil. Due 
to the size of this coil, a small error from 
end effects occurs, but under the circum- 
stances this is not objectionable, consider- 
ations of location and convenience were 
more important. The diameter was made 
large, so that the field enclosed by the sec- 
ondary may be strong enough to give sen- 
sibility without using a large primary 
current. The maximum field which can 


be measured by means of this coil is near- 


ly 2,000 kilomaxwells, the primary current 
then being 2.5 amperes. No definite limit 
as to the minimum measurable field can 
be given, as this depends upon the sensi- 
bility of the galvanometer and the num- 
ber of turns in the search coil. With this 


coil the smallest adjustment is one turn, 
-so with only ten turns in circuit this 
amounts to steps of one per cent. With 
500 turns in circuit the adjustment is 0.2 
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per cent. To bring the galvanometer quick- 
ly to rest a small generator is connected 
through a key to the galvanometer circuit. 
The generator consists of a permanent 
magnet with a variable air-gap. This gap 
is surrounded by a coil of wire. The 
width of the gap is varied by means of a 
knurled head screw. As the gap widens, 
the magnetic field scatters out through 
the coil, setting up an electromotive force 
in a certain direction. Closing the gap 
gives one in the opposite direction. A 
quick half-turn of the knob will turn the 
moving element of the galvanometer 
through a complete revolution. The ex- 
ploring coil is mounted on a key, also at- 
tached to a reversing switch for the stand- 
ard solenoid. By pressing the key, the 
search coil is raised, and at the same 
time the switch connections are changed 
and a spring catch holds the switch in this 
position. The magnets are placed so that 
the search coil stands between the turns. 
Pressing a button releases the key, thus 
dropping the search coil out of the field, 
at the same time reversing the current 
through the standard solenoid. For con- 
venience, the battery is also connected in 
the same direction, and the magnets to be 
tested are placed so that they produce a 
deflection in the opposite way. Magnets 
of such size that they can be quickly 
placed in the proper position, and which 
do not vary more than 150 per cent from 
maximum to minimum strength, may be 
tested at the rate of twenty per hour with 
an accuracy of one-half per cent. Greater 
accuracy is obtained by taking more time 
in checking each set of readings. A slight 
uncertainty as to absolute values results 
from the-end effect of the solenoid, the 
permanent iron fixtures in the neighbor- 
hood of the solenoid, and the fact that 
the momentary electromotive forces on 
the two sides of the galvanometer circuit 
may have different characteristics and 
may neutralize each other when not indi- 
cating exact quality of field. Moreover, a 
sensitive galvanometer can seldom be 
made to indicate exact quality of impulses 
by standing perfectly still. However, most 
of these objections would be met in any 
other method. The apparatus may be 
used for measuring hysteresis as well as 
testing permanent magnets. The test 
pieces are then placed within a solenoid, 
the end projecting so that the search coil 
may be placed over them. The coil is 
adjusted so that, upon releasing the catch, 
it falls from the middle position near to 
the end of the bar.—Abstracted from the 
Electric Journal (Pittsburg), March. 
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It’s Free. 


That’s enough. Every man, woman 
and child—every descendant from our 
father Adam, with a few exceptions, are 
susceptible to its attraction; and keen 
readers of human nature alluringly appeal 
to us with this most attractive bait. 

_ Open one of our national periodicals, 
and what stares you in the face? Broad- 
cast across the page those four bold letters 
stand in positively resistless prominence 
—FREE. 

Have they any fascination for you? 
Is there no magnetism in that little word, 
“Free ?” 

A novelty, a book, a card, a picture, a 
placque, a calendar—anything to get into 
communication with the great public. 

And does it succeed ? 

The best answer is to draw your atten- 
tion to the fact that the number of free 
trial offers is increasing with every issue 
of the 
stronger factors in business to-day than 


publications. There are few 
the free trial offer. Central station men 
too, must consider carefully the merits 
and demerits of this method of doing 
business. 

You, above all others, must seriously 
consider this factor in your business of 
You can not very 
well do otherwise and progress. 


dispensing current. 


How many women in this broad land 
there are who have heard of the electric 
flat-iron, who have read of its drudgery- 
saving propensities, but have ‘considered 
it, like all things else electrical, dangerous, 
mysterious or far beyond their means? 

A great many indeed. 

Yet, when a local company goes so far 
as to offer a flat-iron free on trial for 
thirty days, these same women begin 


thinking they might as well test its value 


when it’s FREE. 

Just let her try it. Make your offer 
liberal. Tell her she places herself under 
no obligation. Deliver the iron. Have 
your man connect it for her and show 
her how it operates. And by all: means 
instruct him to be gentlemanly and 
courteous in his treatment of her as 
though she were spending: $1,000 with 
you. 

Keep accurate records of all irons put 
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out on this basis. Have all the system 
you can get hold of in testing the plan; 
but, for goodness sake, don’t put a long 
documentary-looking article before her to 
sign before you give her the iron to try. 
You may state in your advertising that 
the trial offer is limited in time to thirty 
days, but don’t impress this fact upon the 
woman who is willing to try the iron. 
What difference do a few days extra 
make to you? Let her keep it. Let her 
use it. She’s not liable to give it to her 
playful son to use as an anvil in 





an adder; in fact, we’ve hardly enough 
work to justify the expenditure just now.” 
But the salesman said: “We are in no 
hurry for the machine, keep it a while 
longer, try it for a month or two more, 
and then if you don’t want it, alright, no 
harm done.” 

They kept it, and at the end of sixty 
days bought the machine for they couldn’t 
get along without it. 

Now, that’s just the attitude you must 
put Mrs. Doubtful in. Make it so neces- 
sary that she simply can not go back to the 





Booth of the Grand Rapids Edison Company of Grand Rapids, Mich., installed at a pure food 


show for the purpose of displaying electrical appliances and demonstratin 
Note the tidy, neat and pretty appearance of the boot 


and practical uses. 


their advantages 
as a whole. e 


illustrate this to give central stations an idea of an effective and attractive arrangement, which 


they may do well to pattern after. 


straightening nails. She won’t hurt the 
iron; let her keep it for awhile. 

Nearly every machine turned out by 
the Borroughs Adding Machine Company 
is sold on trial. This great company, 
which has gained such prominence in the 
business world, depends almost exclusive- 
ly. upon the free trial offer. 

An incident in connection comes to 
mind where one of these adding machines 
was placed in a bank, “free to try.” 
Thirty days passed by and the salesman 
called and was met with the statement: 


“Guess we can get along alright without 


old method of ironing. Don’t be in a 
hurry. You can afford to wait, for the 
electric iron is but an entering wedge, 
making way for all the other conveniences 
which eat up current galore. 

Great oaks from tiny acorns grow. 

Think what an influence the little elec- 
tric iron wields over the race of woman- 
kind. Neighbors come in and gossip with 
the woman who is trying your iron. They 
hear about it. Its fame goes broadcast. 
The general feeling exists: “I would like 
to try one too.” And so it goes. 

But on yourself depends the success of 
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such plan. You must guide it with eare.- 
You must see that there is no room for 
complaint. You must instruct your men 
to use every care in making an installa- 
tion, and in giving directions for use. 
You must be liberal—and you can well 
afford to: be, for, from every flat-iron 
placed where it will be used, you may de- 
rive a revenue of from fifty cents to $1.50 
every month. 

One company, which tried this plan, 
sold over seventy per cent of the irons 
given out to try. 

Then, when you consider that you not 
only have the flat-iron to offer in this way, 
but the electric fan, and the sewing-ma- 
chine motor, the heating pad and all the 
rest of the new appliances, you will read- 
ily realize that the opportunities afforded 
by the free trial offer are almost inex- 
haustible. 

Why not make the best of your oppor- 
tunities? Why not market your valley 
load when you’ve got the chance to do so? 








y 
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Under this general heading we shall pre- 
sent to our readers a series of bright, 
stimulating talks to solicitors, which, we 
believe, will prove valuable to managers of 
new-business departments in suggesting 
points which they can profitably bring out 
in their occasional meetings with the com- 
pany’s representatives. 

e shall gratefully accept contributions 
and suggestions from any of our readers. 


Mornin’ boys. 

By the way, do you fellows ever analyze 
yourselves ? 

By that, I mean do you try and find out 
the reason why you failed to land So-and- 
So for a current contract ? 

If not, take my advice and try it. 

Then you'll agree with me that self- 
analysis is the finest. aid to successful 
salesmanship. 

For if you can find out why you failed 
on one man, the chances are you won’t re- 
peat it again on another. 

Take the last prospect you tried, for 
instance. 

You went after him confidently enough. 

You were primed with facts and figures. 

But somehow or other you failed. 

Probably you came away bewailing 
your luck, or thinking the man was a 
grouch, a tough nut, a thickhead or half a 
dozen other things. 

But, I’ll bet dollars to doughnuts that 
not for one solitary second did you think 
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that-you yourseH- were -to-blame-for your 
non-success. 

Honestly now, did you? 

And the chances are you, yourself, were 
the one at fault. 

That’s why I say—analyze yourself 
after every unsuccessful effort. 

You'll be surprised at the chances you 
lost at a critical moment to land your 
man. 

Now, I’d suggest that the next time you 
“fall down” you betake yourself to some 
quiet spot and think. 

Just leave yourself seated in a chair, 
step off about six feet, look yourself 
squarely in the eye and ask yourself: 

Did I approach my man right? 

Did I make my talk sufficiently inter- 
esting to draw his attention from the 
subject that he had his mind on when I 
entered ? 

Was there anything I might have said 
or done at the time which I did not say 
or do, but which I think of now? 

Can I discover an argument now I 
failed to use, but which may be useful 
later ? 

Were his objections of a different char- 
acter to what I usually hear, and was I 
prepared to combat them ? 

And scores of other questions that will 
suggest themselves to you when you an- 
alyze yourself for your non-success. 

If you'll just do this, fellows, you'll be 
surprised to see how it adds to your sales- 
manship, for every rebuff you overcome, 
makes you that much stronger to over- 
come the next one. 














Under this heading we shall, from week 
to week, present to our readers a little 
series of inspirational aphorisms (original, 


aboriginal and selected), which will, we 
believe, prove stimulating and suggestive to 
those who are interested directly or in- 
directly in the sale of central station 
current. : 

The solicitor who can’t make good— 


can make good excuses. 


The solicitor who is not fired by the 
new-business spirit is liable to get fired 
by the new-business manager. 


Some men don’t believe in this new- 
business proposition—for the same reason 
that others believe that marriage is bliss 
—imagination. 


One auto cap does not make a chauf- 
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feur;-neither--does a bookon salesmant 
ship make a solicitor. 


Trying to raise the per capita sale of 
electric current without advertising and 
solicitors is like trying to raise a family 
on yeast. 


A drop of honey will catch more flies 
than a gallon of gall. 


A solicitor won’t catch much ice unless 
he is able to stand a good many frosts. 


Economy is the offspring of prudence, 
and the parent of independence—prac- 
tice it. 


Many a solicitor as well as manager 
fails not because he lacks ability or enter- 
prise, or a general desire to get on in the 
world, but because he lacks steadfastness 
of purpose. 


The life blood of all talk is character— 
it is the man behind the word that counts. 











It will be our endeavor, from week to 
week, to present in this department brief 
notices of activities among the central 


stations, as gathered from men who are 
in the field and, consequently, in close 
touch with the progress of the new-busi- 
ness idea and its acceptance by central 
station managers. Contributions to this 
department are solicited, and will be re- 
ceived with much appreciation by the 
editor. 

If you are doing something a little better 
than or different from the other fellows, and 
think it would make interesting reading to 
ELECTRICAL REVIEW readers, send in your 
schemes and plans. They will be gladly 
received. 

Address all communications to Charles A. 
Parker, care of the ELEcTRICAL REVIEW. 


The characteristics that most notably 
differentiate the business men of the Mid- 
dle West is a willingness to try; a willing- 
ness to work. They do not hesitate to 
take chances, nor to work with great vigor, 
with desperation even, to make the chance 
they take, prove up. 

There is in trade and the central sta- 
tion circles a certain shibboleth that has 
attained a questionable currency—“Show 
Me.” 

The Middle Westerner has no use for it. 

He is willing to find out for himself. 

He doesn’t ask any one to show him. 

While the traditional Easterner would 
be thinking about a proposition and. try- 
ing to get some sort of a guarantee for a 
certain percentage of profit, the quicker 
and more daring brain of the Middle 
Westerner would have a company formed, 
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a factory built and the product out and 
testing the market. 

This is especially true with the central 
station in the smaller towns and cities 
between the Alleghanies and the Missis- 
sippl. 

They were among the first to enter into 
the new-business and advertising prob- 
lem, and they did it with heart and soul. 
They got into the game and made things 
hum dollars-and-cents wise, finding out 
that there was money in it for them. 

The Grand Rapids Edison Company, of 
Grand Rapids, Mich., is by no means the 
least among the aggressive central sta- 
tions of that section. It does business in 
a hustling town, made up of hustling peo- 
ple, full of progressiveness, business and 
push. 

In all respects Grand Rapids is an ideal 
city for a central station, with manufac- 
tories of all sorts, especially furniture, 
running at full force, with aggressive and 
up-to-date merchants, with lots of wealth, 
success, progress, enterprise and other 
complex causes operating to bring it 
about. 

Such a city has got to have electric 
current, and this active company is see- 
ing to it that they get it, as well as con- 
vineing and showing them why they should 
have it. 

Thomas Bechtel, secretary and_treas- 
urer of this live concern, is on the list of 
highly efficient central station men who 
are taking hold of the electric develop- 
ment of their localities on sound business 
and liberal-minded He is 
thoroughly alive to the possibilities open 


principles. 


to the company which he serves, and his 
systematic methods are bringing wonder- 
ful returns. 

The company is a firm believer in what 
we might call the threefold method— 
good service, good advertising, and good 
solicitors. 

By means of courteous, well-informed 
and well-drilled solicitors, nicely gotten 
up and well written newspaper advertis- 
ing, and a rattling good, strong, high- 
class, direct-by-mail advertising campaign 
sent to residents, business places and 
power users, the company is closing up 
large volumes of business. 

The advertising is not aimed to induce 
people to actually sign a contract and re- 
turn it by next mail, but is directed to 
interest them to a willingness to make an 
appointment with the solicitor, to break 
the ice, as it were, and then the company 
has every reason to believe that some re- 
sults will be forthcoming. 

One great feature of its advertising is 
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that it is systematic and concentrated, it 
is focused on the people it wants to in- 
terest. 

For example, a series of advertising 
is devoted only to store and business men 
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the form of handsome booklets, folders, 
mailing cards, fac-simile typewritten let- 
ters, etc., is sent to residents harping first 
of all on electric light for the home and 
sent to prospective customers, offering 
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r advertisements of the Grand Rapids Edison Company which attract more 


than average attention. They are well designed. strongly and convincingly written. It would 
pay central stations who spend their good money in newspaper space to use more advertise- 


ments of this kind. 


interested in store or window lighting, 
electric fans, are or glower lamps, etc. 
Another series is devoted to power 
users, and it talks about individual motor 
equipment, its cost, application, advan- 
tages and economy to power users of ail 


special wiring inducements. The rest of 
its residence series is devoted to interest- 
ing people, who are already customers of 
the company, in heating specialties and 
domestic conveniences, ete., such as elec- 
tric flat-irons, curling-iron, heaters, elec- 





Sample of a power booklet and a mailing card sent out by the Grand Rapids Edison Com- 
wre A which are equal to advertising of the kind got out by any central station in the United 


kinds, from the jeweler or dentist who use 
as low as one-quarter horse-power to the 
large manufacturer, machine shops, print- 
ers, etc., who use as high as 5,000 horse- 
power. 

Still another series of advertising in 


tric radiators, heating pads and domestic 
motors for the sewing machine, grinding, 
buffing, ete. 

As a forerunner, educator and means of 
spreading the gospel of electricity for all 
purpose this company sends out a bulletin 
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that is equaled by few of its kind got- 
ten out in the United States and excelled 
hy none. 

This well-compiled bulletin goes into 
the homes, business places and factories 
month after month, year in and year out, 
with its educational and interesting mes- 
sages about electricity, the various uses of 
current, the advantages of their central 
station service and it makes an impres- 
sion which it is safe to say no other form 
of advertising could hope to accomplish. 

It comes to be “looked for” just as a 
monthly publication for which a sub- 
scription has been paid is “looked for.” 

Besides its advertising the Grand Rapids 
Edison Company takes every opportunity 
presented to it by pure food shows, ete., to 
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A cover of one of the Grand Rapids Edison 
Company’s bulletins, showing the high-class 
advertising used by this up-to-date firm. The 
bulletin is well designed and well illustrated 
throughout. 


display an interesting exhibit of electric 
cooking devices, electric flat-irons, etc., 
to demonstrate them to all who are inter- 
ested enough to stop, look or listen; such 
electrical exhibits are always eagerly sought 
after by the modern woman of Grand Rap- 
ids; they seem to be all from Missouri 
when it comes to the point of deciding 
for some change of living such as elec- 
tricity offers. For this reason the com- 
pany’s shows are a great success in every 


way, and much latent interest is stirred | 


up which bids fair to make Grand Rapids 
one of the most complete electric cities 
in the “land of the free.” 

During the coming year the company 
has planned an even more extensive ad- 
vertising campaign for securing of a still 
larger use of electric current, both for 
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power, business and resident purposes 
throughout the city. 

Its bulletin will still continue on its 
mission of education, and it can not fail 
to meet deserved attention and increase 
the use of the company’s service ; in fact, 
its advertising, and the results it is ac- 
complishing are but another exposition of 
the policy and management that has guid- 
ed and brought the Grand Rapids Edi- 
son Company to its present prominent 
place and position among the corpora- 
tions of its kind in this country. 


> 
> 


The Rhone-Paris Electricity 
Supply Scheme. 

Some particulars have been given of the 
scheme now being considered to supply 
the electric power needed for the city of 
Paris, France, from one large water power. 
A plan has been proposed by a number of 
well-known French engineers, who suggest 
that the current might be generated from 
the banks of the river Rhone at a point 
about 250 miles from Paris. One of these 
engineers, A. E. Blondel, believes that al- 
though the demand of Paris for lighting, 
traction and power is already heavy, it 





would increase to a very large extent if- 


a supply at a comparatively low cost be- 
came available. He computes that the 
Paris Metropolitan Railway, when com- 
pleted, may require a total of 100,000,000 
kilowatt-hours annually. The consumers 
of the present electrical supply and future 
clients would probably take for lighting 
60,000,000 kilowatt-hours. The power ob- 
tained from steam, gas and compressed- 
air engines amounts to 200,000,000 kilo- 
watt-hours, the greater part of which 
would be supplied electrically were the 
current obtainable at a low cost. 
distribution in the suburbs would mean 
a further 100,000 kilowatt-hours. Making 
an allowance for street railways, omni- 
buses, electric cabs, etc., and allowing 
125,000,000 kilowatt-hours for the opera- 
tion of the suburban railways, the total 
annual amount required in the future 
would be about 700,000,000 kilowatt-hours. 
At the present time a market could easily 
be found for 200,000,000 kilowatt-hours. 
To supply this power it is necessary to 
find one single waterfall having a large 
flow and as regular as possible. The flow 
of the Rhone at its entrance into French 
territory in the vicinity of Bellegarde 
meets these conditions. The flow is 
hardly ever below 4,600 cubic feet a second 
at low water, and the fall in the river bed 
in this -vicinity is 213 feet in a distance 
of 13.7% miles. Leaving aside the question 
of floods, when the flow of water is nearly 
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ten times as great, the power available 
during 300 days in the year averages 
180,000 horse-power. It would never fall 
below 80,000. Power could be easily regu- 
lated and the available surplus stored to 
regulate the supply of current. This enor- 
mous source of power is practically un- 
touched. There is one small station at 
Bellegarde, but this has succeeded in find- 
ing customers for about 5,000 horse-power 
only. In order to meet the variations in 
demand, if the power were supplied to 
Paris, storage for part of the day would be 
necessary. This it is proposed to effect 
by a dam 108 feet high across the river 
at a place called Grézin. The water would 
then be made to accumulate in a gorge. 
The generating station proposed is pat- 
terned after that at Niagara Falls, in 
which the station is placed in the side of 
the gorge wall and discharges the waste 
water directly into the river bed. The 
generating station would contain forty- 
2,500-volt, 1,000-ampere, 
current generators, divided into two series 
of twenty-four, electrically connected in 
series, but mechanically driven in sets of 
All of the forty-eight machines 
would be connected in series, the centre 
point between the two sets being connected 
to the earth, so that, although there would 
be 120,000 volts across the system, the po- 
tential difference would not exceed 60,000 
volts. Two lines would be sufficient for 
carrying the total current, with a loss of 
less than ten per cent at full load. Each 
line would consist of six cables with a 


eight direct- 


three. 


cross-section of about one-quarter of an 
inch. At the receiving station at Paris 
the power would be transformed in whole 
or in part into mechanical power by mo- 
tors grouped in cascade and driving poly- 
phase alternators for distribution through- 
out the city —Abstracted from Engineer- 
ing (London), April 5. 


ee 


Second Annual Advertising 


Show. 

The second annual advertising show at 
the Madison Square Garden, New York 
city, will open Thursday, May 16. The 
show will be continued for seven days, 
closing on Thursday of the following 
week. It will include exhibitions of work- 
ing machinery, making advertising mat- 
ter; displays of illuminated postal 
cards, bank note engraving, art calen- 
dars, photo-engraving, lithographs, multi- 
printing processes, and the latest inven- 
tions in quick-changing and electric ad- 
vertising signs and window displays of all 
kinds. The show will be managed, as 
heretofore, by George F. Parker and J. 
L. Bieder. 
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Small Direct-Current 
Motors. 

The Rossmassler-Bonine Electric Com- 
pany, Philadelphia, Pa., has placed on the 
market a new line of small direct-current 
motors designated as type B, ranging 





New Type Drrect-CURRENT MOTORS. 


from one-eighth to three-quarter horse- 
power. These motors are designed to 
withstand wear and tear under severe con- 
ditions of service. 

The motors are regularly wound for 
115, 230 and 500 volts, and can be fur- 


nished either series or compound. 





from accident. The leads from the coils 
are of heavy rubber-covered cable. 

The armature core is built up of care- 
fully insulated, slotted laminations keyed 
to the shaft. The windings are impreg- 
nated with a moisture and oil-proof com- 
pound, and are retained in the slots by 
wedges, no band wires being used. 

The shaft is large and well propor- 
tioned. It is made of high-grade steel 
ground to size and provided with a key 
for securing the pulley or pinion. 

The commutator is built up of a large 
number of segments, and is of the bolted- 
through construction. The bars or seg- 


ments are of hard-drawn copper insu-. 


lated from each other by-carefully selected 
mica. The bars are insulated from the 
shell by formed mica heads. The leads 
from the windings are soldered directly 
into the slots milled in the ends of the 
segments, and are protected by a covering 
of tape and cord. 

The brush-holders are of the swinging- 
arm type mounted on studs, and are de- 
signed to permit the tension of the brush 
springs to be easily adjusted. 

The bearings are made of hard bronze, 
of ample surface, lubricated by oil rings, 
and running in oil wells. Oil-well covers 





DETAILS OF NEW TyPE 


The yoke or magnet frame and the 
poles are cast in one piece. The inward- 
ly projecting poles are provided with lami- 
nated shoes. The feet are cast with the 
yoke. 

The field coils are form-wound and 
thoroughly insulated and treated for pro- 
tection against oil and moisture. They 
are held in place by the laminated pole- 
shoes, and are covered by the form of the 
yoke, rendering them particularly immune 


DrrEcT-CURRENT Motors. 


are provided in the housings over the oil 
rings, for purposes of inspection and for 
filling the oil wells. Plugs are provided 
for drawing off oil and sediment from the 
wells. 


a> 
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Allis-Chalmers Electric Motor 
Drive for an Alaskan 
Gold Dredge. 

The Bonanza Basin Gold Dredging 
Company, which has been operating dur- 





ing the past years in the Bonanza Basin 
district of Alaska with steam-driven gold 
dredges of Allis-Chalmers and other de- 
signs, recently made arrangements for ob- 
taining a supply of electric current from 
the Dawson Electric Light and Power 
Company, of Dawson City. 

In order to take advantage of the elec- 
tric power which is now available, the 
dredging company has ordered the altera- 
tion of the big Allis-Chalmers dredge, 
which is the “sluice type,” steam driven, 
to the “stacker type,” electrically driven. 

This alteration necessitates the use of 
separator motors for each specific drive 
throughout the dredge, in addition to the 
substitution of new winches and gravel 
handling devices required by the change 
from sluice to stacker type. The current 
to be used will be alternating, three-phase, 
sixty-cycle, 2,300 volts. 

The motor equipment will be made up 
of Allis-Chalmers standard induction mo- 
tors as follows: 

The bucket drive motor will be 100 
horse-power, 2,300 volts, for variable speed 
and reversing. A fifty-horse-power con- 
stant-speed, 2,300-volt motor, will drive a 
twelve-inch pump. ‘Two variable-speed, 
thirty-horse-power, 440-volt machines will 
drive the main and ladder winches. A 
fifteen-horse-power, constant-speed, 440- 
volt motor, operating at a speed of 1,130 
revolutions per minute, will operate the 
screen and stacker hoist. The stacker will 
be driven by means of a constant-speed 
motor, fifteen horse-power, 440 volts. A 
three-inch primer pump will be driven 
from a ten-horse-power constant-speed 
machine. 

The stacker for this dredge will have 
eighty-foot centres and a belt thirty inches 
wide, driven from the top end by a motor. 

This dredge has already established for 
itself a rather unique record. One of the 
strangest “clean-ups” in the history of 
mining is reported to have been made 
from it, after a part of its run last sum- 
mer in the sloughs of the Bonanza Basin. 

When the sluice-box was opened pre- 
paratory to the periodical clean-up, after 
quite an extended period of operation, it 
was found that the bed of the slough, 
which has just been worked, had yielded 
an assortment of stuff the equal of which, 
according to the papers at Dawson City, 
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had never been seen before in the mining 
regions of the West. The collection dis- 
closed, among other things, two Russian 
bronze ikons, or sacred figures, which had 
probably been carried into the region by 
Russian explorers many years before the 
Klondike was heard of. These ikons were 
identical with those carried by some of 
the regiments of the Czar’s armies in the 
late Japanese war. In addition to the 
ikons were found eight American pennies, 
probably thrown into the slough by some 
prospector in a fit of disgust when he real- 
ized ‘that they possessed no purchasing 
power in the Yukon district. There were 
also recovered about 100 pounds of unex- 
ploded cartridges ; gallons of bullets, many 
of which had a coating of amalgam, which 
necessitated their treatment for the gold 
adhering ; 120 pounds of nails of all sizes; 
an alarm clock, a saw set, two massive gold 
charms, an opal with its setting from a 
broken scarfpin, innumerable pieces of 
watch chains, knives, forks, keys, lock, 
native bismuth, etc. During the season 
many large clean-ups were made, the gold 
was coarse and nuggets worth from $10 
to $20 apiece were recovered. 

A New Line of Printing Press 
and Machine Tool 
Controllers. 

The Cutler-Hammer Manufacturing 
Company, of Milwaukee, Wis., has re- 
cently placed on the market a new line of 
printing press and machine tool control- 
lers. These controllers are. of the well- 
known “Carpenter type” and embody the 
distinctive features of this class of Cutler- 








New CouTLerR-HAMMER PRINTING PRESS AND 
Macwine Toot CONTROLLER, WITH COVER 
IN Posrrion. 


Hammer apparatus. The essential differ- 
ence between the new controllers and the 
older type is that the former provide for 
a greater number of field speeds than the 
latter. 

At the time the first “Carpenter” print- 
ing press and machine tool controllers 
were placed on the market it was the ac- 
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cepted practice to obtain the major por- 
tion of speed variation by means of arma- 
ture resistance, the increase in speed se- 
cured by means of field control seldom 
exceeding fifteen per cent. Of late, how- 
ever, variable speed motors, so designed 
as to permit of their speed being increased 
as much as 400 per cent by field control, 
have come into use and the present line 
of controllers has been designed to meet 





REVERSIBLE, COMPOUND CONTROLLER WITH 
UNDERLOAD, OVERLOAD AND Pusu-BUTTON 
RELEASE, AND DYNAMIC BRAKE. COVER RE- 
MOVED. 

this new condition in printing press and 

machine tool work. 

Like the older type of apparatus, the 
new line of controllers is provided with 
an auxiliary breaking device equipped 
with a powerful magnetic blow-out. In 
opening the circuit by moving the lever 
to the “off” position the break does not oc- 
cur on the contacts, but on the auxiliary 
device located just below the contact seg- 


NS agai 





Non-REVERSIBLE, COMPOUND CONTROLLER FOR 
PRINTING PRESSHS AND MACHINE TOOLS. 
UNDERLOAD RELEASE ONLY. COVER RE- 
MOVED. 

ments. This prevents arcing on the con- 

tacts. The contact segments themselves 

are of hard-drawn copper and are sep- 
arately renewable. 
The controllers, are equipped with cast- 


iron covers which completely enclose all - 


of the apparatus except the handle of the 
operating lever. The lever itself, instead 


695 


of being cast in a straight bar, as in the 
older type of apparatus, is‘formed with a 
projecting arm carrying the contact shoe 
for the field speed points. This construc- 
tion contributes to the compact arrange- 
ment of the controller. All contact parts 
are removable from the slate front without 
disturbing interior connection, and all ter- 
minals are labeled with brass tags, in- 
suring proper wiring. 

In this new line of controllers the speed 
regulation is affected by means of both 
armature and field resistance, the arma- 
ture resistance being furnished separately, 
though it is possible to mount it with 
the front if desired. The field resistance 
is, in all cases, attached directly to the 
front of the controller, and provision is 
made for positively holding the lever on 
any desired contact. 

Six distinct pieces of apparatus are 
comprised in this latest line of printing 
press and machine tool controllers—three 
non-reversible and three reversible. In 
each class the controller may be had with 
underload release only; with underload 
and overload release, and with underload, 
overload and push-button release and dy- 
namic brake. 


a> 





The New Orleans Railway 

and Light Company. 

The annual report of the New Orleans 
Railway and Light Company for the year 
ended December 31, 1906, is the first re- 
port for a full year’s operation issued 
by the company, it having been organized 
in June, 1905, as the reorganization of the 
New Orleans Railways Company. The 
operations of the new company compare 
favorably with those of its predecessor. 
The total gross earnings during 1906 in- 
creased 13.34 per cent, as compared with 
an increase of 8.97 per cent during 1905. 


The net earnings during 1906 increased 


11.43 per cent, compared with an increase 
of 11.33 per cent for 1905. 

The railway business of the company 
is increasing more rapidly than its gas 
and electrical business. The operating 
expenses of the railway department for 
1906 absorbed 59.76 per cent of the gross 
earnings of the department, while the ex- 
penses of the gas and electric department 
absorbed 45.25 per cent of its gross earn- 
ings. 


ee 
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The Duluth Telephone Company, Du- 
luth, Minn., is evidencing a very sturdy 
growth. Its list of subscribers, covering 
Duluth and Superior, issued for April, is 
comprehensive, and takes in almost every 
local. business house and a large number 
of residences. The company includes in 
its directory a classified business list and 
also lists the subscribers of the Douglas 
County Telephone Company. George A. 
French is the capable superintendent of 
the company. 
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DOMESTIC AND EXPORT. 

BOSTON ELEVATED RAILWAY COMPANY—A special meeting 
of the stockholders of the Boston Elevated Railway Company, will 
be held at Boston, April 30, at 12 o’clock, to vote on the question 
of authorizing an issue of $5,800,000 bonds and $8,000,000 stock. 
The call for the meeting states that the bonds are to be issued to 
“provide means for construction and equipment, for funding the 
floating debt of the company and for the purchase of such real or 
personal estate as may be necessary” for the company’s needs. The 
stock is to be issued to pay for the Cambridge Subway. 


NEW TEXAS ELECTRIC ROAD CHARTERED—The charter of 
the Galveston & Houston Electric Railway Company, having a 
capital stock of $3,000,000, has been filed in the secretary of-state’s 
office at Austin, Tex. Stone & Webster, of Boston, who own the 
street railway systems in Galveston, Houston, Dallas, Fort Worth, 
San Antonio and El Paso, control the bulk of the stock. The com- 
pany is formed to build an interurban electric line between Gal- 
veston and Houston, fifty-one miles. The principal office of the 
company is at Houston. The route of the proposed road has been 
located and the work of construction will begin at once. 


PROPOSED MARYLAND ELECTRIC DEAL—It is said that 
negotiations are pending among the Consolidated Gas, Electric 
Light and Power Company, the Chesapeake & Potomac Telephone 
Company, and the Maryland Telephone Company, with a view of 
the business of the latter being taken over by the two first-men- 
tioned companies. According to the rumor the Consolidated com- 
pany is to take over the electric light business of the Maryland 
company in the event of a deal, while the Chesapeake & Potomac 
company would get the telephone plant. Interests identified with 
both the Consolidated and Chesapeake & Potomac companies deny 
that there are any negotiations on. The Maryland Telephone Com- 
pany entered the electric light field nearly two years ago, and its 
business has had a wonderful growth. The company is now adding 
to the equipment of its plant in South Baltimore with a view of 
extending this business. 


UNITED GAS IMPROVEMENT COMPANY SECURES CON- 
TROL OF SYRACUSE (N. Y.) LIGHTING COMPANY—Under the 
title of the Syracuse Light and Power Company, with Randall Mor- 
gan, first vice-president of the United Gas Improvement Company, 
Philadelphia, Pa., as its president, a new company has been incor- 
porated under the laws of Connecticut, to purchase the holdings of 
the stockholders of the Syracuse (N. Y.) Lighting Company. The 
capital stock of the new concern is $1,000,000, all of which Mr. 
Morgan says will be used for the betterment and extension of the 
Syracuse plant. Nearly the whole of the common stock and all of 
the preferred stock of the old company has already been acquired. 
The time limit given the minority stockholders in which to make 
up their minds whether to sell or not has expired, but Mr. Morgan 
states that far more than enough consents to warrant the closing of 
the deal have been secured, and it may be considered as settled. 


CHICAGO UNION TRACTION—A committee consisting of Presi- 
dent J. N. Wallace, of the Central Trust Company, chairman; John W. 
Castles, Robert M. Gallaway, H. B. Hollins, James Jordan and Alfred 
Skitt, calls for the deposit of the common and preferred stock of 
the Chicago Union Traction Company with the Central Trust Com- 
pany, of New York. The committee states that the benefits of the 
new ordinance relating to the system of street railways in the 
northern, western and southern divisions of the city of Chicago, 
which were passed by the city council on February 11, can be only 
taken advantage of through a deposit of the stock as required by 
the ordinance. The circular states that in order to secure proper 
representation and consideration in the preparation and adoption of 
the reorganization plans as provided by the ordinance, prompt action 
on the part of the stockholders must be taken. The Central Trust 
Company will receive certificates, properly endorsed in blank for 








transfer, until May 15. Upon receipt of the stock the trust company 
will issue in exchange engraved certificates of receipt, and applica- 
tion will be made to list the certificates on the New York Stock 
Exchange. 


CHICAGO TRACTION PURCHASE ILLEGAL—The Supreme 
Court of the state of Illinois holds that the action of the legisla- 
ture in empowering Chicago to issue $75,000,000 to take over the 
street railway is a violation of the Constitution. This is the death 
of municipal ownership, and by the late election gives the traction 
companies a franchise for twenty years. The city still has one 
factor left. If any syndicate pays a bonus of twenty per cent above 
the agreed valuation between the city and street-car companies, 
the city, upon six months’ notice, can turn the tractions over to such 
syndicate. It is not expected that this will happen. The Supreme 
Court says: “Having reached the conclusion that the proposed issue 
of $75,000,000 in street railway certificates of the city of Chicago 
and the execution of said trust deed or mortgage to secure their pay- 
ment will create an indebtedness of the city of Chicago beyond 
the constitutional limit, the decree of the Circuit Court will be 
reversed and the cause remanded to that court with directions to 
overrule the demurrer to the bill of complaint.” By this sentence 
at the end of a long opinion handed down by the Illinois Supreme 
Court the essence of the Mueller street car law is destroyed. 


LONG ISLAND TRACTION NOTES—Rapid progress is being 
made in the acquisition of the land necessary for the big Sunnyside 
yard, which is to be the terminal of the Long Island Railroad system 
and the new Long Island & Pennsylvania East river tunnel sys- 
tems at Long Island City, and the right of way for the New York 
Connecting Railroad line, which will join the New York, New Haven 
& Hartford, Long Island and Pennsylvania Railroad freight sys- 
tems. Grading work on the Sunnyside yard site is now making 
considerable progress and as soon as the condemnation commis- 
sioners give the railroad companies title to several plots involved 
in the condemnation proceedings the work of track laying will be- 
gin. It is announced that the New York & Queens County Rail- 
road Company, which operates the trolley lines between Long Island 
City and the north shore districts of Queens and Jamaica, is 
prepared to expend $6,000,000 in improvements as speedily as the 
rights of way for extensions are granted and construction work on 
power-houses can be arranged for. The company also intends to 
expend a large amount of money for the improvement of its 
rolling stock and the acquisition of sufficient cars to. supply the 
demand of its increased traffic. The first extension made, it is ex- 
pected, will be that from Flushing to Whitestone, and, if possible, 
to Bayside. Consents from property owners along nearly all of the 
Whitestone extension have already been received. 


NIAGARA, LOCKPORT & ONTARIO POWER COMPANY 
WITHDRAWS $200,000 BOND—The Niagara, Lockport & Ontario 
Power Company is no longer willing to furnish a $200,000 bond for 
the Niagara Power Distributing Company, which made ‘application 
some time ago for a franchise in the city of Syracuse, N. Y. This 
decision has been communicated to the Syracuse common council 
by Ernest J. White, of counsel for the Niagara company. The text 
of Mr. White’s communication is as follows: ‘Attached to the ap- 
plication for a franchise made by the Niagara Power Distributing 
Company and presented to the common council of the city of Syra- 
cuse on the seventeenth day of December, 1906, there was a com- 
munication addressed to me by the Niagara, Lockport & Ontario 
Power Company in which the said company (as an evidence of its 
good faith, and to preclude the possibility of the reopening of ne- 
gotiations with the Syracuse Lighting Company, pending the con- 
sideration of the proposition made to the city of Syracuse by the 
Niagara Power Distributing Company) agreed to go upon the bond 
of the applicant in the sum. of $200,000 in addition to and aside 
from the bond required by the franchise conditioned, first, upon the 
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acceptance of the franchise by the Niagara Power Distributing-Com- 
pany, and as a further guaranty that upon the granting of the 
franchise the said Niagara Distributing Company would faithfully 
fulfill all the terms therein imposed. The communication was en- 
acted by us as a safeguard against the possibility of the Niagara, 
Lockport & Ontario Power Company finding a market for their 
power before a reasonable time had been given within which the 
city might avail itself of the same, first hand. 

“We are to-day in receipt of a communication from the Niagara, 
Lockport & Ontario Power Company (by George C. Smith, its vice- 
president) in which the said company withdraws its offer to become 
surety upon any bond of the Niagara Power Distributing Company, 
the reason therefor being given as follows: 

“‘Nearly four months having elapsed since the date of the said 
letter without any action having been taken by the city of Syra- 
cuse upon the application of the Niagara Power Distributing Com- 
pany for a franchise, we hereby cancel our offer to become surety 
upon the said bond.’ ” 


PERSONAL MENTION. 


MR. B. T. BUDD has been appointed general manager of the 
Metropolitan West Side Elevated, Chicago, Ill. 


PROFESSOR ALEXANDER GRAHAM BELL sailed last Satur- 
day for England, where he is to receive the honorary degree of 
doctor of science from Oxford University. This is a very rare honor. 


MR. WILLIAM A. HOUSE, for some time acting president and 
general manager of the United Railways and Electric Company, 
Baltimore, Md., has been elected president of the company. Mr. 
Thomas A. Cross has been appointed general manager. 


MR. E. C. LAND, for the past two years manager of the Southern 
Bell Telephone Company at. Salisbury and Spencer, N. C., has been 
appointed manager of the system at Greensboro. Mr. R. L. Boyd, 
who has been manager at Greensboro for several years, succeeds 
Mr. Land at Salisbury. 


MR. E. MILLIAN TRINKS, formerly oi Lorenz & Company, 
Telephone and Telegraph works, Berlin, Germany, has been ap- 
pointed consulting electrical engineer to F. Z. Maguire, 10 Wall 
street, New York, and will have charge of examinations and reporis 
on the various electrical matters that receive consideration by Mr. 
Maguire. 


MR. CHARLES E. BROWN, secretary of the Central Electric 
Company, Chicago, Ill., sailed on the steamer Republic on Satur- 
day of last week for a Mediterranean and European tour. Mr. 
Brown will be absent on his well-deserved rest about two months. 
Mr. Charles Holmes, of Chicago, Mr. H. B. Kirkland, of Pittsburg, 
and Capt. W. L. Candee, of New York, accompanied Mr. Brown to 
the steamer and saw him safely bestowed and participated in the 
proper stirrup cup. 


MR. WILLIAM H. VAN BRUNT, Long Branch, N. J., who for the 
past seven years has been connected with the New York & New 
Jersey Telephone Company as wire chief, has been promoted 
to the office of district inspector. Mr. Van Brunt has been with 
the company since 1892 and has filled a number of responsible posi- 
tions. His territory will now include most of Monmouth, Ocean and 
Middlesex counties. The section comprising Asbury Park, Ocean 
Grove, Belmar, Spring Lake, Point Pleasant and Allenhurst (N. J.) 
will be a separate district and will be under the charge of Daniel 
Hogarty, who is stationed at Asbury Park. 


MR. F. JOHNSON has resigned from the sales organization of the 
General Electric Company, St. Louis office, and has accepted the 
position of St. Louis district manager of the Wagner Electric Manu- 
facturing Company. Mr. Johnson has been associated with electrical 
matters in St. Louis for eight years, having been connected with the 
sales organizations of the General Incandescent Arc Light Company 
and the Stanley-G. I. Company prior to their absorption by the 
Generai Electric Company. Mr. Johnson has: headquarters in the 
new Offices, in the ’Frisco Building, recently opened by the Wagner 
- Electric Manufacturing Company, to handle its St. Louis territory. 
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MR. ARTHUR E. JACKMAN was born at Peabody, Mass., June 
29, 1873, and educated in the public, grammar and high schools of 
that town, later studying mechanical and electrical engineering and 
telegraphy under private instructors. He entered the employ of the 
Edison . General Blectric Company 
early in 1892, remaining with this 
company about a year. He then be- 
came electrician of the Peabody elec- 
tric light plant, remaining in this posi- 
tion about eight years. In June, 1900, 
he took charge of the mechanical and 
electrical work of construction for the 
new factory of the Marine Hardware 
Company, and in June, 1901, he was 
appointed manager of the Peabody 
electric light plant. He remodeled the 
entire plant, installing new generators 
and a new street-lighting system. On 
May 1, 1902, he resigned to become 
erecting engineer of the Westinghouse 
Electric and Manufacturing Company, 
being connected with the Boston 
: office. While engaged in remodeling 
the plant of the Willimantic Gas and Electric Light Company, of 
Willimantic, Ct., he was appointed superintendent of the gas and 
electric light departments, during which time he remodeled the gas 
works and changed the electric system from single-phase to two-phase. , 
He continued in charge of this plant until May 1, 1905, when he 
was placed in charge of the Boston district office of the Adams- 
Bagnall Electric Company, of Cleveland,, Ohio. In this post he 
built up a good business, resigning on May 1, 1906, to become gen- 
eral manager of the Narragansett Pier Electric Light and Power 
Company and the Sea View Railroad Company. The former com- 
pany operates the street and commercial lighting systems in the 
towns of Narragansett Pier, Wakefield and Peacedale. The latter 
company operates over twenty miles of electric railroad on its own 
right of way between East Greenwich and Narragansett Pier, also 
operating two miles of track over the right of way of the Narra- 
gansett Pier Railroad Company to the villages of Wakefield and 
Peacedale. While in the employ of these companies Mr. Jackman 
has reconstructed and put on a paying basis several gas, electric 
light and water-power plants. 





MR. ARTHUR E. JACKMAN. 


EDUCATIONAL NOTES. 


HEBREW TECHNICAL INSTITUTE—The Hebrew Technical 
Institute, New York city, has issued its twenty-fourth annual cat- 
alogue. This gives information regarding the day and evening 
courses of study offered. The annual report of the institute. con- 
tains the reports of ihe president, the various committees, and a list 
of donors, patrons and members. 


UNIVERSITY OF WISCONSIN—The University of Wisconsin, 
Madison, Wis., will open the seventh annual session of the summer 
school for artisans on June 24. The school is under the direction 
of the College of Engineering, and continues for six weeks. Courses 
of study are offered in engines and boilers, applied electricity, 
manual drawing and machine design, materials of construction, fuels 
and lubrication, shop work and manual training. The courses are 
given by means of lectures and laboratory work. The entire labora- 
tory and shop equipment of the College of Engineering are used by 
the students of the summer school. The requirements for admission 
do not extend beyond a working knowledge of English and arith- 
metic. The students are allowed a large amount of individual work, 
so that each may take advantage of all the preparation he has 
obtained. Those interested should correspond with Frederick E. 
Turneaure, dean of the College of Engineering. 


OBITUARY NOTE. 


MR. ANSON F. HARROLD, president of the American Trans- 
former Company, of Newark, N. J., died on April 20, at Camp 
Stanley, Barrington, R. I. He was thirty-eight years old. Mr. 


Harrold was graduated from Princeton in 1894 and was the inventor 
He leaves a widow and a daughter. 


of an electrical transformer. 
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NEW INCORPORATIONS. 

SYRACUSE, KAN.—Bear Creek Telephone Company. $5,000. 

WHITEWATER, KAN.—Whitewater Telephone Company. $10,- 
000. 

SPRINGFIELD, ILL.—Union Telephone Company, Chatham. 
$35,000. Incorporators: Fred W. Kelley, F. A. Bowdle, C. B. Cheadle. 

LOUISVILLE, KY.—The Chowning Electric Company. $10,000. 
Incorporators: John R. Chowning, Joseph T. Griffin and Percy H. 
Doyle. - 

SPRINGFIELD, ILL.—Grant Fork Mutual Telephone Company, 
Grant Fork. $2,400. Incorporators: Julius Reinhart, John Schwartz, 
Harmon and others. 

JEFFERSON CITY, MO.—Citizens’ Mutual Telephone Company, 


of Holden. $2,500. Incorporators: M. C. Bell, G. G. Batsell, Brad 
Harmon and others. 
SPRINGFIELD, ILL.—Farmers’ Telephone Company of Sand- 


wich, Sandwich. $5,000. 
and O. H. Anfinsen. 


MADISON, WIS.—The Diamond Telephone Company, 
Marquette county. $500. Incorporators: 
Lytle and Richard Mae. 


DENVER, COL.—Brush Electric Light, Fuel and Power Com- 
pany. $20,000. Incorporators: William E. Green, James C. Cain, 
W. Etna Smith, Brush. 


NASHVILLE, TENN.—Home Telephone Company, of Nashville. 
$1,000,000. Incorporators: W. C. Polk, R. G. Cooper, H. M. Perry, 
George S. Parks, Luke Lea and Perkins Bexter. 


OSHKOSH, WIS.—The Plum Valley Railway Company. Incor- 
porated at Pierre, S. D., with a capital stock of $500,000 for the 
building of an electric railway from. Plum City to Pepin, both in 
Wisconsin. 


GREELEY, COL.—The Electric and Hydraulic Company. To pro- 
mote and develop electrical and hydraulic enterprises in E] Paso and 
other counties. $100,000. Directors: S. E. Curtis, Henry Hine and 
Irving Bonbright, of Colorado Springs. 


SPRINGFIELD, ILL.—The East St. Louis Gas Light Company 
and St. Clair County Gas and Electric Company, located in East 
St. Louis. Authorized to consolidate under the name of St. Clair 
County Gas and Electric Company. $3,500,000. 


HARRISBURG, PA.—Franklin & Towamensing Street Railway 
Company. To connect Slatington, Lehighton and Palmerton. 
$84,000. Directors: A. P. Berlin, Slatington; John T. Semmel, H. J. 
Bretney, Lehighton; H. T. Craig, Lehigh Gap; T. J. Fretz, Allentown. 


ATLANTA, GA.—Macon, Americus & Albany Electric Railway 
Company. To build a line from Macon to Albany, Ga., a distance 
of 199 miles. The proposed road will traverse seven Georgia counties, 
connecting a number of towns and cities in the southern part of the 
state. $200,000. 


HARRISBURG, PA.—Brush Creek Valley Telephone Company, 
Unionville, Beaver county. $500. Directors: H. W. Brenner, J. A. 
Auld, J. H. Guttermith, Ira J. Goehring, Joseph W. Wallace, George 
Rosenberger, Henry Wahl, J. R. Bonzo, John Teets, John P. Zahn, 
G. A. Bonzo, New Sewickley. 


Incorporators: J. S. Knight, F. J. Sleezer 


Buffalo, 
Thomas Donahue, Stephen 


BALTIMORE, MD.—Jamestown Monorail Company. Incorporated 
for the purpose of dealing in railway patents and the operation of 
a passenger railway outside the limits of Baltimore, not exceed- 
ing twelve miles in length. $15,000. Incorporators: R. Guy Coch- 
ran, Edwin L. Tunis, Henry W. Williams, William E. Waring, Jr., 
and George J. Schedel. 


GALENA, ILL.—Illinois & Western Railway. To construct a road 
from East Dubuque to the city of Dubuque, and from East Dubuque, 
east and northerly through Dunleith township to a convenient point 
on the Wisconsin state line, there connecting with a railroad extend- 
ing to Fairplay, Grant county, Wis.; also the city of Galena, 
West Galena townships, north, through Vinegar Hill township to a 
convenient point on the Wisconsin state line and there connecting 
with the railroad extending to Hazel Green, Grant county, Wis. 
$5,000. Directors: Conrad H. Poppenhusen, Evanston, IIl.; Joseph 


L. McNab, Evanston, Ill.; Edward T. Fox, Chicago, I1l.; Michael 
Gesas, Chicago, Ill.; William G. Hamilton, Chicago, III. 
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TELEPHONE AND TELEGRAPH. 

UPLAND, CAL.—This town has‘been chosen as division head- 
quarters for the Sunset Telephone Company for the territory com- 
prising the towns of Ontario, Pomona, Chino, Etiwanda, Cucamonga 
and Upland. 


YORK, PA.—Application of the York Telephone and Telegraph 
Company for a charter has been made by Congressman D. F. Lafean, 
George B. Rudy and William F. Eisenhart. The system is to extend 
from York to Pittsburg. 


MARION, OHIO—As a result of a merger, the Marion County 
Telephone Company, independent, absorbs the local plant of the 
Bell and effects a monopoly throughout the county. The inde- 
pendent company also buys the Central Union plant at Waldo. 


WAITSFIELD, VT.—At the annual meeting of the Waitsfield & 
Fayston Telephone Company the following officers were elected: 
president, Charles E. Jones; vice-president, E. S. Joslin; secretary 
and treasurer, Fred J. Eaton; directors, C. M. Richardson, Walter E. 
Jones, C. J. Greene, O. G. Eaton, Frank A. Bragg. 


ALBANY, N. Y.—A report from Poughkeepsie says that the local 
company, known as the Dutchess County Telephone Company, has 
sold its interests to the United Message Company, of Albany, and 
that the latter, in turn, has sold the interests of the western com- 
pany which controls the independent telephone companies. 


HIGH POINT, N. C.—The North State Telephone Company, of 
High Point, held a meeting of the board of directors recently, the 
object being to elect officers for the ensuing year. The following- 
named gentlemen were elected: president, W. H. Ragan; vice-presi- 
dent, C. M. Hauser; secretary and treasurer, W. H. Townsend; 
superintendent and manager, J. F. Hayden. : 


DES MOINES, 1OWA—Both telephone companies have planned 
to spend a total of $135,000 in Des Moines during this year. The 
Mutual will expend $75,000 in improving its local system. An ex- 
change is to be erected in East Des Moines and the wire system 
in that part of the city practically rebuilt. All the lines in the 
business section will be placed underground and various lines in the 
residence districts will be extended. The Iowa will expend $60,000 
for an addition to the switchboard. 


BAY CITY, MICH.—District Manager Saunders, of the Michigan 
State Telephone Company, announces that the company has made 
an appropriation of $10,000 for rebuilding and adding toll and trunk 
lines between Bay’ City and Saginaw. The company now has thir- 
teen trunk and toll lines between Bay City and Saginaw. Its busi- 
ness, particularly in Bay City, has increased so rapidly during the 
past year that new lines between Bay City and Saginaw have 
become a necessity. The company is keeping up the work of ex- 
tending the city and also the rural lines. 


DETROIT, MICH.—At the annual meeting of the Michigan State 
Telephone Company, Henry Russell, general counsel of the Michigan 
Central, was elected to membership in the executive committee, to 
succeed Colonel F. J. Hecker, of Detroit, who retires from the 
executive committee on account of other business, but remains on 
the board of directors. Philip M. McMillan was elected a director 
to succeed his brother, the late William C. McMillan. No chairman 
of the executive committee was elected. The year was one of the 
most prosperous in the history of the company. 


ROCHESTER, N. Y.—The annual meeting of the stockholders of 
the United States Independent Telephone Company was held at 
the corporate office of the company in Jersey City, N. J., on April 2. 
The retiring board of directors was reelected, but the vacancies, of 
which there are five, were not filled. The vacancies were caused by 
the death of W. L. Nolker, of St. Louis, and the resignation of 
Frederick W. Zoller, of Rochester; Lee Benoist, August Gehner and 
H. C. Stifel, of St. Louis. The board of directors, according to the 
vote cast, is composed as follows: Edward Bausch, Walter B. Duffy, 
George Eastman, Henry A. Strong, T. W. Finucane, George R. Fuller, 
James S. Watson, Morris D. Knapp, John C. Woodbury, John N. 
Rauber, Eugene Satterlee, Hiram W. Sibley and Arthur G. Yates, 
of Rochester; Henry A. Bingham, Jersey City; Adolphus Busch and 
Breckinridge Jones, St. Louis; Joseph J. Heim and O. C. Snider, 
Kansas City; James B. Hoge, Cleveland; Hendrick S. Holden, Syra- 
cuse. 
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: ELECTRIC LIGHTING. 

MONTGOMERY, ALA.—The Montgomery Light and Power Com- 
pany reporis the following financial statement for the year ended 
February 28, 1907: gross earnings, $282,688; operating expenses, 
$23,714; net earnings, $158,974; interest, $100,801; surplus, $58,173. 
The first consolidated bonds authorized amount to $3,000,000. Total 
bonds outstanding, including underlying bonds, are $2,085,000. 


DUQUESNE, PA.—A movement is on foot in Duquesne to have 
the borough erect and maintain its own lighting plant and do away 
with contracts with private concerns. It is suggested that the plant 
be installed in the waterworks station, thus reducing the expense 
to a minimum. The contract with the Monongahela Light and 
Power Company expires next December. There are sixty-five arc 
street lights in Duquesne, and they cost $75 each per annum. 


ELLSWORTH, ME.—Contracts have been awarded by the Bar 
Harbor & Union River Power Company for a traveling crane for the 
Ellsworth power-house to Niles-Bement-Pond Company, and for 
penstocks and appurtenances to S. Morgan Smith Company, York, 
Pa. Sellers & Rippey, Philadelphia, are consulting engineers, and 
J. A. Leonard, Ellsworth, Me., is engineer. Specifications for tur- 
bine governors and structural steel are to be issued at an early date. 


NAPA, CAL.—The board of supervisors has acted favorably 
upon the application of Henry Brown for a franchise to construct 
and maintain electric power lines throughout the county for the 
purpose of supplying electricity for power and lighting. The right 
of way asked for takes in the northern part of the county from 
Napa to Calistoga, also from Napa south to Napa Junction and 
the Solano county boundary line, and west over the Sonoma road to 
the boundary of that county. 


ALBANY, N. Y—The state gas commission has given a hear- 
ing on the application of the Oriskany Hydro-Electric Company for 
permission to do business and consent to issue $400,000 stock and 
$335,000 bonds. The company proposes to sell electricity in thirty- 
two cities and towns, mostly in Oneida county, including Utica, 
Rome, Oneida and Waterville. Many of these places are already 
supplied with electric current. The company is to operate in 
connection with the Utica-Southern Railway enterprise. 


MASON, MICH.—The common council of Mason is considering 
the abandonment and disposal of the municipal lighting plant now 
in use, and the securing of electricity for lighting and power from 
the Commonwealth Power Company, of Jackson, whose lines run 
along the western city limits. The municipal plant is fast deterio- 
rating in value and utility, and becoming a constant expense to the 
city for repairs and new equipment. The pumps at the waterworks 
will also be operated by electricity, if the proposed plan is carried 
out. 

NEW MANUFACTURING COMPANY. 


SPRINGFIELD, ILL.—The George E. Black Electric Company 
has been incorporated to manufacture electrical devices and sup- 
plies. The capital is $25,000, and the incorporators: G. E. Black, 
J. Cuthbert and R. J. Frank, of Chicago, III. 


LEGAL NOTE. 


PARCELLE LAMINATED-POLE CASE—In the case of the 
Parcelle laminated pole, patent No. 463,704, General Electric Com- 
pany, complainant-appellant, versus the Bullock Electric Manu- 
facturing Company, et al., defendants-appellees, an opinion was 
filed in the United Circuit Court of Appeals, Sixth Circuit, March 
21, reversing the decree of the court below, and enjoining the de- 
fendant from infringement, and ordering an accounting. 


DATES AHEAD. 


Jamestown Tercentennial Exposition. Norfolk, Va., April 26 to 
November 30. 

Texas State Electric and Gas Association. 
May 14-16. 

Virginia State Independent Telephone Association. 
ing, Norfolk, Va., May 21. 

American Society of Mechanical Engineers. 
Indianapolis, Ind., May 28-31. 

National Electric Light Association. 
ton, D. C., June 4, 5, 6 and 7. 

Association of Railway Telegraph Superintendents. 
meeting, Atlantic City, N. J., June 19-20. 
American Institute of Electrical Engineers. 

Niagara Falls, N. Y., week of June 24, : 


San Antonio, Texas, 
Annual meet- 
Annual meeting, 
Annual meeting, Washing- 
Annual 


Annual meeting, 
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ELECTRICAL SECURITIES. 


The chief feature of the stock market last week was a steady 
contraction of speculative interest and -activity. The developments 
of the last few weeks indicate that much of the activity of the 
market has been very artificial. Price breaks have been frequent, 
but in the main the quotations are slightly higher than those re- 
corded last wéek. This is a period when great uncertainty prevails 
as to both the immediate and distant outlook. There appears to be 
no present indication of greatly advanced prices, and, owing to the 
raids which were made last month, it is unlikely that any serious 
decline will ensue—not unless very bad developments come about 
with respect to crop failures and monetary stringency. The next 
Government crop report is due on May 10. If this is favorable and 
the easy money rates now prevailing are still in force, there may be 
a revival of interest in several directions which will loosen up 
speculation in general and start another period of advancing values. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING APRIL 20.. 


New York: Closing. 
Allis-Chalmers COMMON... .......ccccccccccs 114% 
Allis-Chalmers preferred... .....cccccccccees 30 
ROOT UIe TRGIO TRADGIG sok oc ceccccccwusaces 594 
CIE GREE Se aio c.a oer ch cccadew@acucs 131 
CO ENO Craae idle eecadacenssedeuns 146 
Interborough-Metropolitan common.......... 2436 
Interborough-Metropolitan preferred......... 58% 


Weta Cama etn oko oe 5 os nese ccwnacaes 126 
Mackay Companies (Postal Telegraph and 


Cables) common (ex-dividend)......... 68% 
Mackay Companies (Postal Telegraph and 

Cables) preferred (ex-dividend)........ 68 
Rae INO eo oe cccccaccedacweenice nes 136 
Metropolitan Street Railway............... 100 
New York & New Jersey Telephone......... 113% 
WHGMEGNGET CIO 6 on cica ee cca ca cawasletcceten 82% 
Westinghouse Manufacturing Company (ex- 

GAWD ass aac pac dadedweeeasadsexsas 144 


The finance committee of the Allis-Chalmers Company is made 
up as follows: Edward D. Adams, chairman; Charles Allis, Mark T. 
Cox, Elbert H. Gary, William A. Read, James Stillman and Cor- 
nelius Vanderbilt. They are all members of the old executive com- 
mittee, which has been reorganized by including in it the members 
of the various departments of the company. 


Boston: Closing. 
American Telephone and Telegraph......... 123 
Edison Electric Illuminating............... 207% 
We, TEIGCONIOS 5 5 cnccccacdiscesdsua 59 
New England Telephone.................... 119 


Western Telephone and Telegraph preferred. 70 


The underwriting syndicate for the American Telephone and 
Telegraph Company, $100,000,000 of 4 per cent convertible bonds has 
been called upon to take up a fifth instalment of 30 per cent on 
the bonds. Four installments of 10 per cent each have previously 
been paid and this payment will make 70 per cent or $70,000,000 of 
the bonds for which the company has received payment. Of the 
cash received from the $30,000,000 bonds taken up now the company 
will use $20,000,000 to pay off the $20,000,000 5 per cent collateral 
trust notes which mature on May 1. The company’s instrument 
output for March is as follows: Gross output, 153,774; returned, 
62,836; leaving a net output of 90,938. For the three months of the 
present year the net output has been 281,188. The total now out- 
standing is 7,389,024. 


Philadelphia: Closing. 
Electric Company of America............... 10% 
Electric Storage Battery common........... 53 
Electric Storage Battery preferred.......... 53 
PUNCHES  MIGOUNIO. 5 oc occ sine so sdecaneaains 8% 
Philadelphia Rapid Transit................. 17% 
United Gas Improvement (ex-dividend)..... 913% 

Chicago: Closing 
CRE CRON oa itso Sins 's'e Sew wwe weer 130 
Ciba Time RAGE s 6 oc oie onic s cecinceweccns 145 
Metropolitan Elevated preferred............. 65 
National Carbon common................... 70 
National Carbon preferred. ...........cceee 114% 


Union Traction: COmimMom. .. oc cic cc ccesicce — 
Unilom Tractidsm BEGIGrred . .. icc ccc cedars. — 


Directors of the Chicago Edison Company have declared the 
regular quarterly dividend of 2 per cent, payable May 1 to stock of 
record April 20. 
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ELECTRIC RAILWAYS. 


ITHACA, N. Y.—The Ithaca & Seneca Falls Interurban Railway 
Company has been granted franchises by the towns of Varick and 
Fayette. 


WINONA, MINN.—The Winona city council has unanimously 
granted a fifty-year light and power franchise to the La Crosse & 
Winona Traction Company, the provisions of which compel the com- 
pany to build at once an electric railroad from Winona by way of 
La Crosse to Galesville, Wis. 


PHILLIPSBURG, N. J.—The common council of Phillipsburg has 
agreed with the Easton Transit Company for the construction of a 
three-and-one-half-mile extension of the line through the new ter- 
ritory of the town and for a ten-minute car service throughout the 
town, instead of the present fifteen-minute schedule. 


ALBANY, N. Y.—The West Shore Traction Company has received 
the consent of the state railroad commission to increase its capital 
from $250,000 to $500,000, and to issue a first mortgage of $900,000. 
The company will build an electric road in Rockland county, from 
Carteret road, on the New Jersey line, to Tompkins Cove. 


SAN FRANCISCO, CAL.—Articles of incorporation of the So- 
noma & Lakeport Electric Railway have been filed, the line to run 
from a point on the northwestern Pacific, in Sonoma county, to 
Lakeport, Lake county, Cal. This will be the shortest route into 
Lake county, the road being about twenty-seven miles long. 


KAUKAUNA, WIS.—The Kaukauna water-power canal, which 
has been idle for several years owing to litigation, is about to be 
rebuilt by its owners, the Green Bay and Mississippi Canal Com- 
pany. The lower bank is badly honeycombed by floods and the 
present lining wall will be replaced with concrete. It is understood 
that the canal will furnish water power for a new electric power- 
house for the interurban line to be built from Fond du Lac to Kau- 
kauna via the east shore of Lake Winnebago. 


NEW YORK, N. Y.—The Interborough-Metropolitan Company has 
placed orders for a total of 250 cars. Fifty of the cars will be of 
all-steel construction and will be used in the subway. The remain- 
ing 200 cars will be used on the elevated. The contract calls for 
delivery as soon as possible. The fifty subway cars are to be built 
by the American Car and Foundry Company. The contract for the 
200 elevated cars has been divided among the St. Louis Car Com- 
pany, the J. G. Brill Company and the Wason Company. 


SAGINAW, MICH.—S. E. Wolff, general manager of the Saginaw- 
Bay City Railway and Light Company, has announced that the Bay 
City Traction and Electric Company is to enlarge the power plant 
by erecting an addition 30 by 100 feet for the machinery de- 
partment. A 500-kilowatt turbine is to be placed to generate power 
for the electric lighting plant. A new 750-kilowatt railway generator 
will also be put in. Two 500-horse-power boilers will be added to 
the battery, making five boilers in all. These improvements will 
involve an expenditure of between $50,000 and $100,000. 


ONANCOCK, VA.—A charter has been issued to the Chesapeake 
& Atlantic Light and Power Company to build a trolley road from 
Wachapreague to Onancock, via Locustville and Onley. The directors 
names are E. T. Powell, president; Dr. John W. Kellam, M. R. 
Bullman, W. A. Buston, A. J. MeMath, A. N. G. Mears, Benjamin 
T. Gunter, L. J. Savage, C. B. Savage, B. T. Parks, J. F. Parks, 
John W. Rogers and E. A. Ames. The capital stock is $100,000. 
The survey of the road from Onancock to Battle Point, on Mutomkin 
Bay, via Tasley and Accomack, has been completed and C. C. Long, 
of Tazewell, Va., has been asked to take charge of its construction. 


ROCKVILLE, MD.—It is stated upon good authority that the 
construction of the proposed electric road from Kensington to Elli- 
cott City will begin at an early date. The route has been surveyed 
and staked from Kensington to Glenmont, a distance of several 
miles, and the engineers, it is said, will soon begin work again. 
When completed the road will make it possible to travel from Wash- 
ington to Baltimore by electric road, as Kensington, Washington, 
Ellicott City and Baltimore are already connected by electric lines. 
It will pass through one of the richest sections of Montgomery 
county. In addition to passenger service, it is understood to be 
the purpose to establish a freight service. H. L. Phillips, of Wash- 
ington, is back of the enterprise. 
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INDUSTRIAL ITEMS. 


THE HOLOPHANE COMPANY, 227 Fulton street, New York 
city, is distributing a new series of pages to be included in the 
Holophane catalogue and engineering data book. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., in bulle- 
tin No. 1,056, describes and illustrates the Allis-Chalmers induction 
motors for the famous Washoe smelter of the Anaconda Copper 
Company. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., announces the removal of its sales offices from Oakland, 
Cal., to San Francisco, Cal., where it will temporarily occupy an 
office at 11 Hawthorne street. 


THE MASSACHUSETTS CHEMICAL COMPANY, Walpole, 
Mass., has ready for distribution its new catalogue describing its 
insulating specialties. The company will be pleased to mail copies 
of this catalogue upon request. i 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has issued bulletin No. 4,393C and bulletin No, 4,496, describing 
and illustrating, respectively, small, moderate-speed, engine-driven, 
revolving-field alternators and electric pumping plants. 


THE CENTRAL ELECTRIC COMPANY, 264-270 Fifth avenue, 
Chicago, Ill., has issued a new price list, dated April, 1907, giving 
special listings on electrical supplies. This list is very complete 
and should be in the hands of all purchasers of electrical apparatus. 
Copies will be sent to interested parties upon request. 


THE WYCKOFF PIPE AND CREOSOTING COMPANY, of 
Stamford, Ct., is furnishing a number of the Bell telephone com- 
panies with its underground conduit and creosoted lumber. In 
some cases the conduit has been underground for twenty-three years, 
and shows no sign of decay. It is a very cheap conduit to lay and 
is so smooth inside that it does not rip the cables in being drawn in. 


THE NOVELTY INCANDESCENT LAMP COMPANY, Em- 
porium, Pa., has increased the capacity of its refilling plant at St. 
Marys, Pa., doubling the output, and is adding to its new lamp 
plant at Emporium, Pa. This is made necessary by the large num- 
ber of orders it is receiving. The company announces that the 
product of its refilled lamp factory will hereafter be known as the 
“X-L” refilled incandescent lamp. 


THE CONSOLIDATED RAILWAY, ELECTRIC LIGHTING 
AND EQUIPMENT COMPANY, 11 Pine street, New York city, has 
published an attractive bulletin descriptive of the “Axle Light” 
equipment for postal cars. This bulletin takes up in detail the 
elements of this system, and, in addition to the half-tones illustrat- 
ing various parts of the equipment, gives wiring diagrams and a 
complete layout for a lighting and ventilating system. 


THE MOBILE ELECTRIC COMPANY, manufacturers of the 
Mobile electric signs, has sold its patents, rights, stock and business 
to the Federal Sign System (Electric), 317 West Forty-second street, 
New York city, eastern representatives of the Federal Electric Com- 
pany, Chicago, Ill. Requests for information regarding Mobile 
signs should be sent either to the New York office of the Federal 
Sign System (Electric), or to the Federal Electric Company, Lake 
and Desplaines streets, Chicago, Il. 


THE C. W. HUNT COMPANY, West New Brighton, Staten 
Island, N. Y., has published catalogue No. 072, designated as the 
Engineers’ Edition, describing and illustrating Hunt coal-handling 
machinery for power stations, boiler rooms, coaling stations, gas 
companies, coal yards, docks, manufactories, etc. This catalogue is 
published for the use of engineers and architects, and furnishes 
the necessary information for installing the machinery designed 
and manufactured by the C. W. Hunt Company. 


KJELDGAARD & LUND, 14 Lovstrede, Copenhagen, Denmark, 
is acting as manufacturer’s representative for American electrical 
manufactures. The company is making a specialty at present of 
electric signs of all shapes and construction. Besides signs of its 
own manufacture, the company represents the well-known Reynolds- 
Dull Flasher Company, of Chicago, I1l., in this line. The company 


is branching out into other novelties, including lamp-holders, and 
will undertake the introduction of new inventions, particularly ac- 
It is announced that there is a 


cumulators for electric vehicles. 
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large business to be done in this territory by American manu- 
facturers. 


THE WILSON-MAEULEN COMPANY, 110 Liberty street, New 
York city, has ready for distribution a price list covering “Elec- 
troquartz” pyrometer tubes, tubes for general service, pipes, plates, 
muffles, dishes, trays and crucibles. ‘“Electroquartz” is a material 
obtained by fusing quartz in the electric furnace. It withstands 
high temperatures, and softens only above 2,552 degrees Fahrenheit. 
The company also has ready for distribution a price list devoted to 
its “Advance” electric pyrometer. These price lists will be sent to 
any one interested upon request. 


THE BLAKE SIGNAL AND MANUFACTURING COMPANY, 246 
Summer street, Boston, Mass., has established the following agencies 
for its Blake tube flux: George F. Schoen, 108 South Forsyth street, 
Atlanta, Ga.; Syles R. Fralick, 269 South Canal streets Chicago, 
Ill.; Wesco Supply Company, St. Louis, Mo.; Brooks-Follis Electric 
Corporation, 212 First street, San Francisco, Cal., and the Norton 
System Telephone Company, Toronto, Canada. The company is 
constantly receiving many testimonials as to the utility and re- 
liability of the Blake tube flux for telephone work. 


THE GREEN FUEL ECONOMIZER COMPANY, Matteawan, 
N. Y., has removed its New York city offices to the West Street 
Building, 90 West street. The new offices will be considerably 
larger than the old, in order to take care of the increasing business 
in economizers, fans, blowers and exhausters. Since entering the 
fan business this company has built many large fans for mechanical 


ELECTRICAL REVIEW 


701 


draft, including several with overhung wheels, larger than any of 
this type ever built before. The Green Fuel Economizer Company’s 
New York representative is William Downs, who has occupied the 
old offices at 74 Cortlandt street since 1889. 


THE SPRAGUE ELECTRIC COMPANY, 527 West Thirty-fourth 
street, New York city, has published a beautiful catalogue de- 
scriptive of its electric fans for 1907. The Lundell direct-current 
fan motors have been improved for the season of 1907, with a view 
of embodying in one fan all the features of the solid base desk, the 
swivel and trunnion desk, and the swivel and trunnion bracket 
types. This has been accomplished by dispensing with the usual 
swivel and trunnion arrangement and substituting a universal joint 
as a connection between the motor and base, which enables the fan 
to be used interchangeably as a desk or bracket type. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., announces the appointment of F. Johnson as district 
manager of its St. Louis territory. Mr. Johnson has been connected 
with the sales organizations of the General Incandescent Are Light 
Company, the Stanley-G. I. Electric Manufacturing Company, and 
later with the General Electric Company. He has been located in 
St. Louis, representing these companies for the past eight years. 
The completion of the new works of the Wagner Electric Manufac- 
turing Company in the outskirts of St. Louis has made necessary 
the opening of a St. Louis district sales office. This office will be 
located in the ’Frisco Building, and Mr. Johnson and his assistants 
will make their headquarters there. 


Reeord of Electrical Patents. 





Week of April 16. 


850,152. BRAKE FOR HOISTING MACHINES. Guy C. Grable, 
Minneapolis, Minn., assignor, by mesne assignments, to W. L. 
McBride, Minneapolis, Minn. The brake is set mechanically 
and released electrically. 


850,165. ELECTRIC MOTOR STARTING DEVICE. David R. 
Knapp, Philadelphia, and Howard E. Cade, Pencoyd, Pa. The 
starting switches are closed by electromagnets having variable 
weight-cores. 


850,166. ELECTRICAL CONDENSER AND METHOD OF MAK- 
ING THE SAME. Robert C, Lanphier, Springfield, Ill., assignor 
to Sangamo Electric Company, Springfield, Ill. The plates are 
insulated by sulphur. 


a 3 > 


( a 2 
850,175.—ELEctric TRANSPORTATION SYSTEM. 


$50,173. ELECTRIC TRANSPORTATION SYSTEM. 
McMurray, Wellsville, Ohio. A telpherage system. 


850,174. METERING PANEL BOARD. Arthur C. McWilliams, 
Chicago, Ill. The panel is arranged so that meters may be 
cut in on any circuit. 


850,208. ELECTRIC MOTOR. Ralph E. Barker, Lynn, Mass., as- 
signor to General Electric Company. The motor starts on an 
impedance which is cut out by a centrifugal governor. 


850,205. AUTOMATIC DEVICE FOR INDUCTION MOTORS. 
Sven R. Bergman, Lynn, Mass., assignor to General Electric 
Company. The motor is changed automatically from the start- 
ing to the running condition by the cross field set up by the 
secondary currents. 

850.211. AUTOMATIC MOTOR CUT-OUT. Frank E. Case, Schenec- 
tady, N. Y., assignor to General Electric Company. A device 
for cutting out corresponding motors in several groups when 
the fuse of one of these motors breaks, 

850,217. SYSTEM OF DISTRIBUTION. Budd Frankenfield, Nor- 
wood, Ohio,’ assignor to AllisChalmers Company. A motor- 
generator with series and shunt field windings. 


SYSTEM OF DISTRIBUTION. Budd Frankenfield, Nor- 
A multiple- 











William C. 


850,218. 
wood, Ohio, assignor to Allis-Chalmers Company. 


voltage system. 


850,226. VENTILATING FAN. Lewis L. Holladay,’ Lynn, Mass., 
assignor to General Electric Company. An oscillating motor. 


850,231. TELEGRAPHY. Isidor Kitsee, Philadelphia, Pa., assignor 
of one-half to William J. Latta, Philadelphia, Pa. A feed 
circuit is associated with the working circuit. 


850,237. BRUSH-HOLDER. John P. Mallett and Thomas E. 
Drohan, Madison, Wis., assignors to Northern Electrical Manu- 
facturing Company, Madison, Wis. The brush is rigidly at- 
tached to the holder. 


850,258. CIRCUIT-DETECTING DEVICE. Louis M. Schmidt, 
Lynn, Mass., assignor to General Electric Company. A trans- 
former with open magnetic circuit. 


850,270. VAPOR ELECTRIC APPARATUS. Charles P. Stein- 
metz, Schenectady, N. Y., assignor to General] Electric Com- 
pany. A heating coil is attached to the device. 


850,276. DYNAMOELECTRIC MACHINE. Karl Sulzberger, Ber- 
lin, Germany, assignor to General Electric Company. A com- 
mutator machine with compensating windings. 


850,277. SYSTEM OF MOTOR CONTROL. Clifford R. Tatem, Buf- 
falo, N. Y., assignor to Allis-Chalmers Company. The motor 
is controlled by means of an autotransformer. 


850,278. SYSTEM OF DISTRIBUTION. 
Ohio, assignor to Allis-Chalmers Company. 
multiple-voltage system. 

850,279. CUT-OUT FOR VAPOR ELECTRIC APPARATUS. Tycho 
Van Aller, Schenectady, N. Y., assignor to General Electric 
Company. A magnetic cut-out energized by the main current. 

$50,287. COMBINED FIRE AND BURGLAR ALARM. Alexander 
M. Bennett, Ellsworth, Mich., assignor of one-half to Charles 
Bennett, Ellsworth, Mich. The closing of a circuit explodes a 
cartridge. 

850,305. DUPLEXING TELEGRAPH LINE. Isidor Kitsee, Phila- 
delphia, Pa. The receiving instrument does not respond to cur- 
rent from the same station. 


850,311. ANNUNCIATOR. James L. McQuarrie, New York, N. Y., 
assignor to Western Electric Company, Chicago, Ill. A lamp 
annunciator. 

850,329. ELECTRIC AND PNEUMATIC GOVERNOR. Harry W. 
Young, Philadelphia, Pa., assignor to John E. Reyburn, Phila- 
delphia, Pa. The circuit is controlled by variations of pneu- 
matic pressure. 

850,344. TELEPHONE EXCHANGE SYSTEM. Edward E. 
Clement, Washington, D. C. A selective apparatus is pro- 
vided for the trunk lines. 


Lewis L. Tatum, Norwood, 
A balancer for a 
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850,349. CIRCUIT FOR COIN COLLECTORS. 
New York, N. Y., 


Henry M. Crane, 
assignor to Western Electric Company, 


Chicago, Ill. The test circuit, normally closed, is opened by the 
coin. j 
850,352. CIRCUIT FOR COIN COLLECTORS. Hiram D. Currier, 


Chicago, Ill., assignor to Western Electric Company, Chicago, 
Ill. The test circuit, normally open, is closed by the coin. 


850,364. KEYBOARD TELEGRAPH TRANSMITTER. George M. 
Goddard, Rutland, Vt., assignor of one-half to George C. Thrall, 
Rutland, Vt. A mechanical transmitter. 


850,392. PROCESS OF OXIDIZING ATMOSPHERIC NITROGEN. 
Albert Neuburger, Berlin, Germany. A mixture of nitrogen and 
oxygen is exposed to electric arcs employing a maximum energy 
of 120 watts. 














850,205.—AuToMATIC DEVICE FoR INDUCTION MoTors. 


850,402. RELAY. Charles E. Scribner, Jericho, Vt., assignor to 
Western Electric Company, Chicago, Il]. The armature is sup- 
ported on a knife-edge. : 


850,483. TELEPHONE APPARATUS. Koby Kohn, New York, 
N. Y., assignor of one-half to Louis A. Ksensky, Denver, Col. 
A party-line system. 


850,470. TELEPHONE TRUNKING SYSTEM. William W. Dean, 
Chicago, Ill., assignor to Kellogg Switchboard and Supply Com- 
pany, Chicago, Ill. Means are provided at each end of a trunk 
for attracting attention at the other. 


850,475. ELECTRIC MOTOR AND CONTROLLER FOR THE 
SAME. John H. Hertner, Cleveland, Ohio, assignor of one-half 
to De Witt Cookingham, Cleveland, Ohio. The motor field has 
shunt and series windings which may act in opposition. 


850,484. REINFORCING TELEPHONES. Charles Newman, Eliza- 
beth, N. J. A relay with vibratory member varying the resist- 
ance of a repeating circuit. 


850,509. DEVICE FOR LIGHTING GAS LAMPS. Harold K. Wil- 
son, New Bedford, Mass. An induction coil igniter. 


850,511. TRAIN SIGNALING SYSTEM. James S. Anderson, 
Ames, Neb. A circuit extended throughout the train indicates 
when any car becomes detached. 


850,521. ILLUMINATED SIGN. Charles L. Carter, Marion, Ind. 
An electric sign. 


850,558. ATTACHMENT FOR TELEPHONES. Mortimer H. Black, 
Pittsburg, Pa. An attachment on the transmitter for holding 
the receiver. 











850,258.—Crrcuit-DETECTING DEVICE. 


850,618. ELEVATOR SIGNALING APPARATUS. John D. Bowne, 
New York, N. Y., assignor to Slawson-Graham Company, New 
York, N. Y. A signaling system controlled from the car and 
the various floors. 


850,630. ALTERNATING-CURRENT MOTOR-CONTROLLING AP- 
PARATUS. William N. Dickinson, Jr., Brooklyn, N. Y., as- 
signor to Otis Elevator Company, Jersey City, N. J. The motor 
controller depends upon the brief action of a repulsion electro- 
responsive device. 


ELECTRICAL REVIEW 





Vol. 50—No. 17 


850,633. PROTECTIVE DEVICE FOR FRAGILE VESSELS. 
Samuel Ferguson, Schenectady, N. Y., assignor to General 
Electric Company. The movement of a body of mercury in the 
vessel is restrained by a perforated diaphragm. 


850,664. DYNAMOELECTRIC MACHINE. Campbell Macmillan, 
Schenectady, N. Y., assignor to General Electric Company. 
A unipolar dynamo. 


850,681. FIRE AND TEMPERATURE ALARM OR INDICATOR. 
George L. Smith, Aberdeen, Scotland. The signaling circuit 
is closed by the expansion of air in a tube. 


850,961. ELECTRIC INDICATOR. Jesse Summers and John J. 
Berry, Indianapolis, Ind., assignors to the Indianapolis Watch- 
man Clock Company, Indianapolis, Ind. A plurality of indi- 
cators and means for operating them. 


850,714. TRANSFORMER. Claxton E. Allen and Sven R. Berg- 
man, Lynn, Mass., assignors to General Electric Company. A 
transformer core. 


850,733. BLOCK SYSTEM. Fred B. Corey, Schenectady, N. Y., 
assignor to General Electric Company. A staff signaling system, 


850,738. ELECTRICALLY OPERATED VALVE. John T. H. 
Dempster, Schenectady, N. Y., assignor to General Electric 
Company. The controlling winding is wound on a non-magnetic 
spool. 


850,753. PRODUCING A METALLIC COATING ON A NON- 
VITREOUS SURFACE. Siegmund Heller and Carl Baum- 
gartl, Teplitz, Austria-Hungary. The metal is deposited electro- 
lytically on a gilt-enamel tombac surface. 


850,755. PREPAYMENT MECHANISM. John E. Hubbell, Schenec- 
tady, N. Y., assignor to General Electric Company. A credit- 
purchasing mechanism for electric power. 

850,788. SECONDARY BATTERY PLATE AND METHOD OF 


MAKING SAME. Louis N. J. Roselle, Paris, France. The 
grid is cast around the active material. 


850,790. RAILWAY SAFETY APPARATUS. George BE. Ryan, New 
York, N. Y. A system for setting track signals before and be- 
hind trains. 








850,714. —TRANSFORMER. 


850,836. CUT-OUT BLOCK FOR CONNECTING FUSE IN CIR- 
CUIT. Harry H. Hornsby, Chicago, Ill., and Edward W. Anger, 
Jr., Adrain, Mich. A fuse block designed to receive but one size 
of fuse. 


850,837. SELECTIVE CALL APPARATUS. John A. Hulit, Topeka, 
Kan. Employs a compound balance-bar moved slowly by 
gravity. 


850,853. FIRE-ALARM APPARATUS. George W. Smith, Balti- 
more, Md., assignor of one-half to August Emrich, Baltimore, 
Md. A fire-alarm box. 


850,858. EMERGENCY TELEGRAPH. Murray C. Tunison, Los 
Angeles, Cal., assignor of one-half to Charles W. Harrison, 
Los Angeles, Cal. A device for making temporary telegraph 
connection. 


850,867. BATTERY OF ELECTROLYTIC CELLS. Robert H. F. 
Finlay, Belfast, Ireland. The electrolyzing chambers are 
formed by the electrodes and the separating diaphragms. 


850,870. ELECTRICAL SWITCH. Ray H. Manson, Elyria, Ohio, 
assignor to the Dean Electric Company, Elyria, Ohio. A tele- 
phone switch-hook. ; 


850,872. MOTOR CONTROLLER. Adolph Pedersen, Cleveland, 
Ohio, assignor to the Van Dorn-Elliott Electric Company, 
Cleveland, Ohio. A movable contact member is controlled by 
the magnetic flux of the motor. 


850,886. TELEPHONE ATTACHMENT. Delzon G. Hobby, Albion, 
N. Y., assignor of one-half to Fred L. Ferris, Albion, N. Y. An 
adjustable telephone holder. 





